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Precision-made fer 
Practically automatic 
anatomical conformity. 
© Perfect fit at all 8 points. 
. with fewer operative 


® Useable Diameters, 
.365” to .485” in 
Gold-Platinum Alloy or 
Ortholoy No. 10. 


Order Th T 
FREE! Write for booklet E-22. Simple Technics for Fitting Adjustaloop Bands. 


BUFFALO 14,N. Y.. 
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BAND MATERIAL 


FAST BECOMING STANDARD 
FOR ECONOMY BANDS 


ORALIUM is the inexpensive band material. We 
take a large half inch thick bar of the very light 
me CENTRE weight Oralium casting gold and weld a sheet of 
PURE PLATINUM pure platinum on both sides of this, then roll it 
out into all required gauges and widths of strips 
and ready made bands as illustrated. 
The three sheets of metal welded together have 
extreme toughness and non-tearing qualities with 
the proper malleability. If you grind through the 
pure platinum surface you expose only a very 
good precious metal alloy. 
Ten per cent iridium-platinum has always been 
the recognized standard of band materials but 
because of its high cost and the scarcity of iridium 
we are advocating our 
PLATINALOY, the 100% gold and platinum 
metals band material which has all the qualifica- 
tions of 10% iridium-platinum; 
CONTURO, which is a little cheaper but popular 
with some because of its extreme toughness and 
the ease with which it can be unsoldered. Sold in 


JOHNSON ORALIU strip form only. 
EEE Meee @ANDS We believe it is to our best mutual interests to 


supply your needs through your loca! dealers if 
you care to send us his name with your order. 


ORALIUM BAND MATERI 


JOHNSON ORALIUM LOOP BANDS— 
4 SIZES ALL YOU NEED. ORDERS 


{ ENGEL FART OI ST ES, ) 


BAKER DENTAL DIVISION 
850 PASSAIC AVENUE » EAST NEWARK, NEW JERSEY 
NEW YORK CHICAGO LOS ANGELES SAN FRANCISCO 
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TO 12 EXTREME TAPER. 13 TO 24, SLIGHT 
TAPER AND 25 TO 48STRAIGHT. FOR 100 IN CLOTH COVERED SOx. 
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EQUIPMENT OPERATING 


INSTRUMENTS 


) Minutes! 


Dear Doctor: 


Have you 5 minutes to look 
through the catalogue we sent you 
a few months ago? There are a 
number of items, exclusively ours, 
that will assist you in saving hours 
of “‘Chair Time.’’ 


New brackets—New attachments 
—New tubes—New materials —-. 
New pliers—New aids. 


Cordially yours, 
Betta Orthodontic Supplies 


BETTA 


ETTA ORTHODONTIC SUPPLIES 


0 WEST S4TH STREET + NEW YORK 19 ; 
IF IT'S ORTHODONTIC... WE HAVE IT'' 


= PHOTOGRAPHY 
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... scientifically designed to fit 
your patient’s particular needs 


New 5-row, 
multituft in 
natural bristle 

or flexible Nylon 


DUAL-ACTION 


Unique center-row groove 
with longer outer rows for 
spread action; increased 
brushing strength; reaches 
all crevices, around 


 3-row, dual-action 
ral 
_“ JUNIOR 


For the small child. 
Flexible Nylon bristles. 


> 


Note center 
row groove 


Long tufts 
for picking; 
reaches last 


Your DRUGGIST 


4-row, contoured will fill your prescription. 
For professional supply, 


SHORTY order from: Unitek Corp., 


Natural or Nylon. Gets in ff 275 N. Halstead Ave., 
and under embrasures. i Pasadena, Calif. 


FOR FREE SAMPLE, 
write Bi-Po Company, 
Box 737, Palo Alto, Calif. 
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ASK THE 
ORTHODONTISTS 
WE SERVE 


pre 


250 WEST 54th NEW YORK 19, N. Y.¢ JUdson 2-0277-8 
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Official opening April I 
Unitek Eastern Regional Office 
Suite 711, Lincoln Building, 
New York 
Now Unitek offers you the 
convenience of two sources of 
supply for your needs in fine 
orthodontic appliances. Like our 
California facility, the New York 
office will be well stocked with 
our complete line of products, 


and will follow our long-standing 


policy of same-day shipment to 


all parts of the nation. 
Whatever part of the country 
you live in, your postage-free 
Unitek airmail order cards will 


bring you immediate service 


from either office. For rush 
service in New York or 
Los Angeles area, simply 


telephone. And remember... 


you've a standing invitation to 


visit us in either of our offices 


whenever you're in the vicinity 
of Grand Central Terminal 
or Pasadena. 


Unitek Corporation 
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60 East 42nd St., 
New York 17, N.Y. 


Phone Murray Hill 2-2934 


275 North Halstead Ave., 
Pasadena, California 
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TRIPLEX HEAD PLIER 


No. 249 
Stainless Steel 


Combines 3 contouring pliers (Nos. 114, 112, 
129) in one instrument—far more convenient, 
far more economical. 


$15.00 


for contouring 


children’s bands 
No. 114A 


Stainless Steel 


One-half the beak size of the 
conventional No. 114. 


$5.25 


No. 114A 


No. 249 
se carbide tipped—small beak 


PIN& LIGATURE CUTTERS 


No. 1 
Stainless 


Small beak provides better access to difficult areas. 
When used on wire no. heavier than .012”, carbide 
tips will last for thousands of cuts without resharpen- 
ing, are guaranteed never to fall out. 


$14.00 


self locking 
HOW PLIERS 


No. 110 SL 
Write for our catalog — the Stainless Steel 
largest assortment of ortho- 
Locks automatically in gripping po- 
dontic pliers in the U. S. sition—reduces hand fatigue. All 
purpose utility pliers. 


Order through your regular dealer ~ $9.00 No. 110 SL 


PARKELL Co. 23-06 31st Ave., Long Island City 6, N. Y. 
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A versatile, new, elasticized thread... 
created specifically for separation, retraction, bringin 
down high canines or incisors, rotations and 
final space closures... is now bringing substantial time- 
savings to orthodontics. Designed by Dr. Marvin C. 
Goldstein, this thread is especially fabricated of 
tightly wound, moisture-resistant nylon and rubber. 
RM. Elastic Ligature resists breakdown, 
continues to function without adjustment through 
2-4 week appointment periods. Economical, practical, 
easy-to-use for simple or multiband appliances. 


Three sizes... light, medium, heavy... meet 
all requirements. $1.50 each. 
Please order by number. 


OCKY MOUNTAIN® 
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THE THINGS 
WORTH KEEPING 


Ir you're a father, you 
don’t have to look into 
your briefcase for the 
facts on how much peace 
is worth to you. 


The answer is right in 
your heart. 


But keeping the peace 
isn’t just a matter of want- 
ing it. Peace costs money. 
Money for strength to 
keep the peace. Money 
for science and education 
to help make peace last- 
ing. And money saved by 
individuals to keep our 
economy healthy. 


Every U.S. Savings 
Bond you buy is a direct 
investment in America’s 
Peace Power. It not only 
earns money for you—it 
earns peace. And it helps 
us keep the things worth 
keeping. 


Areyoubuyingasmany 
Bonds as you might? 


Photograph by Harold Halma 


HELP STRENGTHEN AMERICA’S PEACE POWER 


BUY U.S. SAVINGS BONDS 


The US Sowa does not pay for this advertising. The Treasury Department thanks Se 
ol 


Advertising Council and this magazine for their patriotic donation. 
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.. . today’s best buy 
with satisfaction guaranteed! 


Precision extruded attachments 
assuring you of 

Quality, Dependability 

and Economy 


BRACKETS 


... for your Edgewise Technic 


Pre-curved welding flanges for better adaptation and 
“smooth as silk” high lustrous polish are just two of 
the advantages of Chromex edgewise brackets. 


Our electronically pre-welded assemblies will save you 
valuable chair time — just another service of Chromex. 


GT-1 Anterior Edgewise Brackets 
$1.80 Dozen $19.40 Gross 


GT-2 Posterior Edgewise Brackets 
$2.20 Dozen $23.75 Gross 


GT-3 Wide Double Edgewise Brackets 
$2.40 Dozen $25.90 Gross 


GT-4 Medium Double Edgewise Brackets 
$2.40 Dozen $25.90 Gross Send for our New 32 page 
illustrated catalog. 


Compare Chromex prices — 
GT-5 Narrow Double Edgewise Brackets Compare the Chromex line! 
$2.40 Dozen $25.90 Gross 


GILB 


Complimentary samples 
on request. 
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For the Over-all Control of Pain in Dentistry! 


LOCAL ANESTHESIA and 
PAIN CONTROL DENTAL PRACTICE 


by 


LEONARD M. MONHEIM, B.S., M.S., D.D.S. Professor and Head of 
Department of Anesthesia. University of Pittsburgh, School of Dentistry; 
Assistant Professor, Department of Surgery (Anesthesia), University of 
Pittsburgh, School of Medicine. 


1957, 299 pages, 574” x 9”, 128 illustrations. 


Price, $8.75 


Pain control is an extremely but oftentimes neglected part of the practice of den- 
tistry. It is so important that many more patients absent themselves from the dental 
offices because of fear of pain than for all other reasons combined. 


This volume has been written with the hope that dentists may have a guide for 
the control of pain in dentistry. The author points out and explains that the control of 
pain in the practice of dentistry is not necessarily confined to the actual office hours. 
The anxiety and apprehensions of the preoperative period, as well as the discomforts 
experienced during the immediate postoperative period deserves due consideration. 
This volume stresses to the dentist the importance of pain control in all phases of 
dental practice. 


It is the author’s sincere opinion that there is no procedure in dentistry which 
cannot be performed painlessly, if the dentist has the will to do so. To practice 
pain control successfully, the practitioner should have a thorough understanding of 
the nature of pain and how it comes about. In this book the author explains the neuro- 
anatomy involved, the pharmacology of the local anesthetics, analgesics and associated 
drugs. Here for the first time the over-all control of pain is advocated in dental 
practice. 


THE C. V. MOSBY COMPANY 
3207 Washington Blvd., St. Louis 3, Missouri Date 


Gentlemen: Send me Monheim “LOCAL ANESTHESIA AND PAIN CONTROL IN DENTAL 
PRACTICE.” Price, $8.75. [) Charge my account. [J Attached is my check. 


OrtHo-3-59 
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First in Modern Orthodontic Technique 


invites you 
to send your models and prescriptions 
for our new unique 


HAWLEY RETAINER 


IN FLAT WIRE 


This is a new specialty recently added to 
our complete line which includes: 


¢ ORTHODONTIC APPLIANCES 


in GOLD, STEEL, and ACRYLIC 


e ANATOMIC POSITIONERS 
MOUTHPIECES 
e WHITMAN Elastic APPLIANCES 


All of these appliances reflect our use of the most technically 
advanced methods and ideas. 


THIS IS YOUR LABORATORY... 


© for extremely careful execution of that special 
idea or design 


© for really custom-made appliances that are 
made to fit with minimum of time and effort 


on your part 


Your questions and ideas stimulate us to greater effort. We 
invite and welcome them. 


BOOKLET available on request 


ORTHODONTIC SPECIALTIES LABORATORY 
122 East 25th St., New York 10, N. Y. 
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HydrOseat 


Electrically operated positioner for cephalometric 
radiography and diagnosis. A sturdy, attractively 
finished chair for precision, effortless positioning. 
Occupies only one square foot. Choice of acces- 
sories and color. 


AngOlator 


A precision instrument for fast, accurate model 
trimming. Gives geometric results without guess- 
ing. Requires no maintenance — corrosion resist- 
ant. Easily installed. 


DESIGNS FOR EVERY MAKE MODEL TRIMMER 


 @ 
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MixOmatic 


electric spatulator mixes plaster and impression 
material bubble-free in 10 seconds. Optimum 
results! Compact, quiet, easily cleaned. Bowl sizes 
150, 350, 600, 850, and 1750 c.c. available. 


ExactOmatic 


plaster-water dispenser automatically dispenses 
any quantity of plaster and water at desired ratio 
ready for spatulation. Provides consistent quality. 
Eliminates guessing and 


Speeds production. 


waste. Dimensions: 15 x 28 x 11. 
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THE DENTIST 


AND THE LAW 


CHAPTER HEADINGS 


1—INTRODUCTION 


A. Nature of Law and Types of Law 
— Machinery 
of of the American 


D. and Control of the 
Profession 


2—RESPECTIVE DUTIES OF DOCTOR 
OF NEGLI- 


A. Duties of Doctor to Patient 
B. Negligence and Contributory Negli- 


ence 
Cc. Duties of Patient 


3—COMPENSATION DENTAL 
SERVICES IN GENERA 


A. General Principles of igs Law 

B. Expressed Provisions by Patient and 
Dentist 

C. Expressed Promises Between Third 
Party and Dentist 

D. Implied Provisions as to Payment 


4—COMPENSATION FOR DENTAL 
SERVICES AS TO PARTICULAR 
PERSONS 


5—MALPRACTICE 
A. Principles 
B. Error of Judgment 
C. Anesthetics 


-Rays 
* Technical Assault 
E Miscellaneous Types of Malpractice 


6—MALPRACTICE—SPECIAL RULES 
EVIDENCE 
- Res Ipsa Loquitur 
. Admissions Against Interest 
ICE DEFENSES 


A. Points Bearing on the Merits of the 
Case ( Including a section on Receipt 
of Workman’s Compensation) 

Release 
. Statute of Limitations 


s—tiapuutry FOR THE ACTS OF 


A. omer and Servant—Principal and 
gent 
B. Partners and Partnerships 


ee TO THOSE OTHER THAN 
PATIENTS 


10—THE DENTIST AS A WITNESS 


é. Dentist as Lay Witness 
. Dentist as Expert Witness 


THE C. V. MOSBY COMPANY 
3207 Washington Blvd., St. Louis 3, Mo. Date 


Gentlemen: 


Dr. 


Send me Carnahan “THE DENTIST AND THE LAW,” Price $5.25 
() Attached is my check. 


by 


CHARLES WENDELL CARNAHAN 
Ph.B., J.D., LL.M., Jur. Sc.D. 


Member of the State Bars of Illinois and Missouri; Professor of Law, 
Washington University, St. Louis, Missouri; and Lecturer on Dental 
Jurisprudence, School of Dentistry, Washington University. 


263 pages, 542” x 812”, PRICE $5.25 


This book is based upon the experience gained during a 
number of years of teaching the course on Dental Jurispru- 
dence in the School of Dentistry of Washington University, 
St. Louis, Missouri. It is designed to furnish information on 
legal points which is essential to both practicing dentists and 
students in schools of dentistry. Its objectives are these: 


1. To impart an awareness of certain types of legal prob- 
lems connected with the practice of dentistry. 


2. To present and explain the basic rules of law which 
courts have used in resolving those problems. 


3. To explain the operation of the fundamental rules, using 
typical situations from which imagination on the part 
of a reader can extend the principles to other cases by 
analogy. 


4. To indicate some of the occasions when it is wise to 
consult a lawyer to keep out of trouble instead of wait- 
ing until it develops. In many respects the law is dif- 
ferent from that which a dentist might guess. 


Even an exhaustive treatise cannot include all the law on 
any subject, nor would it be advisable to attempt to do this. 
Here the topics selected are primarily those associated with 
the dentist-patient relationship but go beyond malpractice 
aspects. The size of the book is such that busy dentists will 
have time to read it. 


(_] Charge my account. 


Street or Bldg. 


Zone State 
OrtHo-3-59 
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oTHER DEE propucts 
FOR ORTHODONTICS 
Dee Lock Wire 


Deeortho Band Material 
Deeortho Buccal Tubes 
Deeortho Half-Round Tubes 
Dee Solder Wire 
about these 


products furnished at 
your request. 


March, 1959 
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[PPAF 


This gold-platinum alloy combines stiffness with just 
enough flexibility for accurate workability and with 
sufficient “spring back” to function properly where this 
quality is needed. In addition, DEEPEP wire responds 
readily to heat treatment. 


These qualities make DEEPEP wire very satisfactory 
for lingual arches, auxiliary springs, stop springs and 
stabilizers and it is widely used for these purposes. 
You have to use DEEPEP wire to appreciate its ex- 
ceptionally fine working properties. Once you try it, 
we’re confident you will continue to use it. Your dealer 
can supply you. Insist on stamped wire to be certain 
you’re getting genuine Deepep. 


HANDY & HARMAN 


DEE PRODUCTS GENERAL OFFICES & PLANT 


WEST KINZIE STREET CHICAGO 22, ILL. 
‘TORONTO 2B, ONTARIO, 141 JOHN ST. © LOS ANGELES 63, CALIF., 3625 MEDFORD ST. 
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Broaden Your Field of Activites 


and Improve Your Service to Your Patients 


4th Edition 
Thoma 


ORAL PATHOLOGY 


Covers Every Aspect of Oral Pathology 


If the dentist in clinical practice today is alert to the progress of his pro- 
fession, he is aware of the many new aspects of oral disease he must master which 
were once considered outside of the realm of the dental practitioner. 


Recognizing this problem, Dr. Kurt H. Thoma in his 4th edition of ORAL 
PATHOLOGY gives the practitioner a combined one-volume library and postgradu- 
ate refresher course covering not only the pathology of all oral diseases encountered by 
the dentist but also the treatment of these conditions. 


Here, Doctor, is a practical working tool. Comprehensive in its coverage 
of histopathology and clinical pathology (including pathogenesis, signs and symptoms), 
Dr. Thoma’s book discusses roentgen diagnosis and ofters suggestions for treatment 
of diseases of the teeth, jaws and oral tissues. 


This book covers the histologic study of oral disease, and correlates the 
microscopic picture with the roentgen and clinical findings, thereby demonstrating 
the value of pathology as a vital part of your clinical practice. You'll find this book 
a valuable consultant about conditions of the oral mucosa and jaws which may be 
due to local infection, tumor formation or even somatic disease. 


Not only is this book an authoritative treatise of pathologic anatomy, but 
it is also an excellent reference on oral diagnosis and treatment. Hundreds of clinical 
case reports serve to solidify the theoretical discussion. More than 1500 photographs 
and drawings, including 92 in color, are interspersed throughout the text so that the 
discussion and illustration of each particular condition may be seen simultaneously. 
This 4th edition contains a collection of 23 excellently reproduced color photographs 
from the Ciba Clinical Symposia which illustrate the clinical appearance of various 
mouth diseases. One of the most complete volumes on the wlio this book con- 
tains both fundamental material as well as highly specialized material concerning 
unusual and rare conditions which often present a great problem to the diagnostician 
whether he be a general practitioner or specialist. This is truly a book designed to 
aid you in broadening your field of activities and improving your service to your 
patients. 


By KURT H. THOMA, D.M.D., F.D.S.R.C.S. (Eng.), F.D.S.R.C.S. (Edin.), Professor 
of Oral Surgery, Emeritus, and Brackett Professor of Oral Pathology, Emeritus, 
Harvard University; (Honorary Professor of the Odontologic Faculty, San Carlos 
University, Guatemala.) 1954, 4th edition, 1536 pages, 634" x 934", 1594 illustra- 
tions, 92 in color. Price, $22.50. 


At Your Favorite Bookstore or Order on 10-Day Approval From 


The C. V. MOSBY Company 
3207 Washington Boulevard, St. Louis 3, Missouri 
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Compact, a ‘T-P CASE 
affords: for POSI- 
TIONER. Graph built into 


Instruction booklet entitled “ 
And Your Tooth Positioner” iled instruction form: ave 
plains the use and purpose of | and delays in set-up 
the POSITIONER to both pa- A we POSITIONER service. 


— 
j 
| 
give your models excellent POSITIONER will be shipped 


THE LATIN 
WORD WAS 


PRO- 
POR- 


The architectural contributions of 
the Romans reflect the significance of 
grace and proportion. 


Correctly designed and proportioned ortho- 
dontic instruments are one of Rocky Mountain’s 
contributions to modern orthodontics. R.M. 
Instruments are engineered to feel right—to 
save you time—to make orthodontics more 
enjoyable for you and your patients. 


The Peak Pliers are two noted examples. 
Those who have tried them agree they are 
the finest, most precise molar band formers. 
When you look for orthodontic instruments, 
refer to Rocky Mountain’s special Instrument 
Catalog, which presents over 100 standard 
and new orthodontic instrument develop- 
ments. You will find Rocky Mountain 
Instruments offer you more—in every way. 


ROCKY MOUNTAIN 
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PRESIDENT’S ADDRESS, AMERICAN ASSOCIATION OF 
ORTHODONTISTS 


FRANKLIN A. Squires, D.D.S., Wire Puarns, N. Y. 


ACH president has assumed that the purpose of a presidential address 

should be to acquaint the members with some of the more important 
matters concerning our Association and to make suggestions and recommen- 
dations directed toward the improvement of the Association’s effectiveness 
and the general good of the specialty of orthodontics. It most certainly is not 
my intention to depart from this practice. 


At the annual session held in May of last year perhaps the most significant 
action taken at the business meetings was the rescinding of the provision in 
the by-laws which made it mandatory for all future applicants for member- 
ship to have satisfactorily completed a course in orthodontics of a minimum 
of 1,500 hours in an approved dental school. In its place an amendment to 
Chapter I, Section 2 was adopted. This provides for two types of eligibility 
requirement in addition to a specified number of years in the exclusive practice 
of orthodonties: 


~ 


(1) Satisfactory completion of a course in orthodonties of a minimum 
of 1,500 hours in an approved dental school. 

(2) Completion of a definitely defined three years’ preceptozship 
training. 


Presented at the annual meeting of the American Association of Orthodontists, New 
York, New York, April 28, 1958. 


163 


of 
ho- 
ain’s | 
M. 
—to 
9 Vou. 45 No. 3 
its, | 
ent 
ard 


164 SQUIRES Am. J. Orthodontics 

In New Orleans it seemed to be the opinion of most of those who entered 
into the discussion on this subject of membership that the formal university- 
conducted training of one year or longer should eventually be required for all 
applicants, but as uniform standards or minimum requirements had not as 
yet been established by the universities or the American Dental Association, 
we should await such development before adopting this requirement. 


At the time the new amendment was adopted the Admissions Committee, 
which is composed of the eight directors from the constituent societies, offered 
four or five resolutions and several recommendations, all of which were ac- 
cepted. One of these was to the effect that each constituent society should 
develop a program for the guidance of the preceptor, in conformity with ecur- 
rent orthodontic educational methods and, further, that the constituent societies 
should be responsible for the development of mechanisms to assure that the 
provisions of preceptorship training are being carried out. 

The constituent societies, as requested, have followed this directive, and at 
this session the Admissions Committee of the American Association of Ortho- 
dontists has considered the plans suggested. I am confident that it will pre- 
sent a program of minimum requirements which will be acceptable to all. 

We are assuming a great responsibility under our newly devised preceptor- 
ship training plan in orthodontics. I would ask you to remember that the 
character and future conduct of the young men with whom you work will 
be molded by your conduct and example even more than by your professional 
ability. 

I wish to call the attention of the constituent societies to a resolution 
adopted at the New Orleans session making it mandatory that they have an 
associate membership classification. Previously, as you may know, each con- 
stituent body had the authority to maintain an associate membership if it so 
desired. The minimum requirements for such membership are outlined in the 
A. A. O. by-laws. 

Unless it is the intention of the Association that the constituent societies 
can have associate members who obviously will never qualify for active member- 
ship in the A. A. O., Items 3 and 4 under Chapter XIV, Section 8 should be 
deleted, and perhaps Items 1 and 2 should be reworded. Many members think 
that it is a mistake to make provisions for associate members who cannot go 
on to active membership, even if they are allowed to retain this associate 
membership for a period of only a few years. These members believe that 
associate membership should be used solely as a steppingstone or preliminary 
to active membership. 


EDUCATION COMMITTEE 


The Chairman of the Education Committee, in making his report last 
year, stated that a survey of educational programs now being offered in the 
field of orthodontics had recently been compiled by our Committee with the 
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help of the secretary of the Council on Dental Education of the American 
Dental Association. The Committee recommended that a detailed study of the 
results of this survey be made and reported fully at the 1958 session. 

In making its report this year, the Committee has tabulated in quite some 
detail the results of this survey. It has also called attention to the Workshop 
in Orthodontics which is to be sponsored by the W. K. Kellogg Foundation 
Institute of the University of Michigan. This will be held during the week 
of June 15 to 21, 1958. Several of the study groups of the Workshop are 
concerned directly with the task of this Committee. 


The tabulated results of the survey and the additional information and 
ideas gained through the Workshop, in which the Committee will take part, 
should prove a real start toward standarization of educational programs in 
orthodontics. The Committee should be instructed to continue its efforts in 
cooperation with the council on Dental Education to bring about, as speedily 
as possible, a basic standardization and definite establishment of minimum 
requirements in this field. 


OFFICE OF SECRETARY-TREASURER 


Three years ago, at the San Francisco session, when making my report as 
secretary-treasurer of our Association to the Board of Directors, I had quite 
a bit to say about that office. I believe now, even more strongly than I did 
then, that the Association has grown to a point where serious thought should 
be given to finding someone, preferably one of our own members, capable of 
filling the position of secretary-treasurer on at least a half-time basis. Within 
a very few years it most likely will require full-time attention. In addition, 
as at present, the secretary-treasurer should have adequate full-time clerical 
assistance. 


What I am saying is not to be construed as criticism of my predecessor 
in that office, Dr. George R. Moore. I have nothing but the greatest respect 
and admiration for the efficient and sacrificial services he rendered as secretary- 
treasurer. Nor are my remarks critical of the present incumbent of the office. 
I believe that Dr. Shepard is carrying on the present duties of secretary- 
treasurer in a most efficient manner. 


Over the past decade or two, from time to time, many details have been 
added to the responsibilities of the secretary-treasurer, and a number of these 
require many hours for fulfillment, but the basie concept of the office has not 
been changed. This is what I believe should be considered, and considered 
very carefully. If a change is deemed desirable in the future, and if our 
present secretary-treasurer does not feel able to continue for a longer peried, a 
search for a well-qualified member willing and able to assume the office with the 
added responsibilities should be made. 


PROGRAM MANUAL 


As a result of a recommendation by Dr. Philip E. Adams, in his president’s 
address in 1956, a committee was formed, with Dr. C. Edward Martinek as 
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chairman, to prepare a program manual to assist future administrations with 
the planning for and conduct of our annual sessions. A preliminary report 
was rendered in New Orleans last year, and a further report is to be made 
this year. 

These reports represent a tremendous amount of effort and time on the 
part of the Committee, particularly of its chairman, and the completed Program 
Manual will without question prove of inestimable value to future officers and 
the Program and Arrangements Committees. While this manual will serve 
as a pattern, it does not mean that it will be an inflexible one. From year to 
year minor changes undoubtedly will be necessary because of local conditions. 
I know that Dr. Martinek spent untold hours compiling all this material, and 
he and his Committee are to be commended for the splendid job they have done. 


RELIEF 


For a number of years the Association has maintained a Relief Committee, 
with the chairman serving also as a member of the Board of Directors. 
Fortunately, this has been an inactive committee. I do not believe that any 
aid has ever been granted, or actually requested. 

It is true, of course, that all active members of the American Association 
of Orthodontists from the United States are also members of the American 
Dental Association and, as such, are eligible to request aid from the relief fund 
of the American Dental Association. I assume that the Canadian Dental 
Association also has a relief fund to which our Canadian members ean apply. 
It would seem that our Association, in setting up our own Relief Committee, 
had in mind the possibility of assisting those who might not be considered 
in dire enough circumstances to come under the American Dental Association 
program or else intended to contribute over and above the payments made by 
the American Dental Association. 

While there apparently has not been any real need for this Committee 
in the past, the Association has grown in members to a point where, if the 
Committee is to be continued, its purpose and duties should be much more 
clearly detailed and defined. Consideration might also be given to establishing 
a relief fund by designating a specified amount from the Association’s reserve, 
by contributions or both. 

It is my recommendation that a special committee be appointed by the 
incoming president to study the whole question of relief, including the de- 
sirability of continuing or discontinuing the Relief Committee, and to report 
its recommendations at the 1959 session. 


CONVENTION PLANNING 


Several years ago a Convention Planning Committee was added to the 
list of standing committees. This committee has never really functioned as 
intended. This is not meant as criticism of the men who have served on it. 
The reason, I believe, stems from the fact that ours is an association made 


: 
j 
| 


PRESIDENT’S ADDRESS A. A. O. 167 
up of eight constituent societies. We do not have a headquarters to organize 
and conduct our annual sessions, and so the responsibility for doing this rests 
with the particular constituent in whose territory the convention is to be 
held. This, I believe, is desirable and adds interest to the sessions. Particularly 
with the help of the new Program Manual, about which I have already com- 
mented, and the added duties suggested in the secretary-treasurer’s office, 
I am confident that every constituent will be able to continue to conduct in- 
teresting and successful sessions. 

I do not believe that selection of a site should be made unless the particular 
constituent involved has extended an invitation to hold the session in the 
city of its choice. Each constituent, especially with the help of the Program 
Manual and the A. A. O. secretary-treasurer, should be able to ascertain whether 
the hotel of choice and its accommodations are adequate. 

Following the invitation by a constituent to hold a session in a definite 
city, there is almost certain to come a nomination for one of its members to 
serve as president. I believe that this will hold true now that we are selecting 
five years in advance just as much as it did when the decision was for only 
three years. 

There are, of course, possibilities of a contest for the office, and it may 
develop that the successful candidate will be from a different constituent 
than that in which the selected site is located; nevertheless, I still believe that 
there is not too much likelihood of this happening. Should it come about, 
however, it would simply mean that for this particular year the president 
would not be able to hold the annual session within the territory of his own 
constituent society. I am confident, though, that he would receive the co- 
operation of the members in the vicinity of the selected site. 

I believe, with a number of members who have served on the Convention 
Planning Committee, that there is really not any need for this Committee 
and, therefore, I recommend its discontinuance as a committee of the Association. 


CREDENTIALS COMMITTEE 


With the increase in membership and size of our sessions, it has become 
more evident that something further must be done about our policy of guest 
attendance at the annual sessions. This particularly applies to the meetings 
devoted to clinies and the Round-Table Discussion Luncheon. 

Several years ago, to lessen the problems of the Registration Committee 
at the time of the session and to facilitate the advanced registration of guests, 
a Credentials Committee was formed. The guests, other than tiiose participating 
in the program, were divided into three principal categories (‘‘A,’’ ‘‘B,” and 
**C’’). Detailed explanations of these categories have been published each year 
in the JOURNAL. 

Guests coming under the ‘‘A’’ and ‘‘B”’ categories do not present any 
particular problem. Category ‘‘C,’’ however, is a different matter. In an- 
ticipation of a large number of ‘‘C’’ applications at the 1958 and subsequent 
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sessions, it was voted to require that all requests by dentists coming under 
this ‘‘C’’ category must be received by the chairman of the Credentials Com- 
mittee sixty days before the session and that registration under this category 
should be limited, regardless of the sixty-day deadline. 

This year the limit set for this guest registration was reached and sur- 
passed long before the sixty-day deadline. Numerous letters of protest or 
requests for special consideration were received from members interceding 
for dentists whose requests for admittance had been declined by the Credentials 
Committee. Because this is the first year that any serious effort has been 
made to limit the guest registration, and because of the large number of letters 
and phone calls, it was decided late in March to accept all those whose com- 
pleted application forms had been returned to the chairman of the Credentials 
Committee by March 1. 


It is my recommendation that Section 11, Chapter XIV, of the by-laws 
be deleted and that next year’s Arrangements Committee, in conjunction with 
the Credentials Committee, be again given the authority to limit the number 
of guests in the ‘‘C’’ categories. Perhaps after assessing the experience of 
these two years, 1958 and 1959, it will be possible to establish more definite 
guest regulations. 


COMMITTEE MEETINGS 


Of the twelve standing committees whose chairmen serve as members of the 
Board of Directors and the three or four additional committees, few ever actually 
hold meetings, and only a couple committees hold a meeting every year. It is 
true that most of the work of these committees can be carried on by correspond- 
ence; nevertheless, it would be most desirable if all committees met on the 
Saturday before the opening of our annual session, or for an early breakfast 
on Sunday preceding the Board of Directors’ meeting, which usually starts at 
10 a.m. It might be well at these presession meetings if the purpose and duties, 
as printed in the by-laws, of the particular committee concerned were read to 
refresh the mind of each committee member. 

Then, following the Tuesday or Thursday business meeting of the Associa- 
tion, all those committees which are supposed to elect their own chairman should 
meet again with the newly elected member and decide who is to serve as chair- 
man for the ensuing year. The retiring chairman should also arrange this 
second meeting. If a chairman of a committee cannot attend the annual session, 
he should delegate one of the other members of the committee to arrange and 
conduct these meetings. When the selection of the new chairman is made, it 
should be reported promptly to the secretary-treasurer. 

It is my recommendation that this suggested plan for committee meetings 
be adopted and that early in the next administration the secretary-treasurer 
notify each chairman as to what is expected of him with regard to holding 
meetings and inform him of any particular assignment which has been referred 
to his committee for consideration or action. The secretary-treasurer should 
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also supply the chairman with a copy of the verbatim minutes pertaining to any 
such assignments. It is further recommended that a critical study be made of 
the entire standing committee structure of the Association to ascertain whether 
or not all are truly serving a useful purpose in the Association’s interest. 


ORTHODONTIC PROFILES 


During the past two years the AMERICAN JOURNAL OF ORTHODONTICS has 
been publishing a series of ‘‘Orthodontie Profiles.’’ These are biographical 
sketches of outstanding leaders in the field of orthodonties who, at varying 
periods over the past fifty or more years, by their personalities and talents, did 
so much to establish the specialty of orthodonties and keep it traveling on the 
road to its ultimate destination. 

The editor in chief and his staff, as well as the individual authors of these 
profiles, are to be congratulated on this series of sketches which have so greatly 
enriched the orthodontic literature and have added much to the attractiveness 
of the JOURNAL. 


Orthodontics, measured in terms of history, is a very young specialty, but 
it is endowed with a rich heritage. We should be jealous of this legacy and 
ever guard against those from within or without who, for some selfish reasons, 
would lower its high purposes and standards. 

In 1915 Dr. Charles Mayo made a statement to the effect that there was a 
young, but growing, branch of dentistry known as ‘‘orthodontia,’’ and he pre- 
dicted that it was destined to become one of the great branches of preventive 
medicine. 

Are we individually and collectively directing the affairs of our specialty, 
our practices, and our lives toward making the validity of this prediction more 
generally recognized ? 

As in all other walks of life, changing conditions have made their impact 
on the professions as well. Many, with good reason, are worried about present 
trends in our own specialty. When we learn of the clamor among increasing 
numbers who want to take short courses to learn to treat orthodontic patients, 
and when we know that it cannot be adequately accomplished in this way, our 
concern is justified. Further, the realization that of the bands, brackets, wires, 
and other materials so beautifully described and illustrated in the advertise- 
ments and so necessary for the construction of orthodontic appliances, the large 
majority are sold to general practitioners, certainly does not lessen this concern. 

When talks are given for general practitioners who evince an interest in 
orthodontics, if they desire to do more than what might be called preventive 
orthodontics, efforts should be made to convince them that much more thorough 
and concentrated study must be devoted to the subject than can possibly be 
gained by so-called short courses or seminars. This view is not taken because 
of a selfish desire on the part of those who practice the specialty exclusively to 
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keep this work for themselves, as is so often charged. It should not be neces- 
sary for me to remind you that orthodontics is considerably more than the 
ability to use one’s hands dexterously. In one of his addresses, Dr. Harvey 
Cushing, the brilliant neurosurgeon, stated that he would like, some day, to see 
some medical school appoint, as its professor of surgery, a physician who had 
no hands. How well these same implications apply to the teaching of ortho- 
donties! 

What, then, should the general practitioner do in the way of diagnosis and 
treatment? There is no reason, as I see it, why he should not undertake what- 
ever his training truly qualifies him to undertake—a restriction, incidentally, 
that applies to all of us, whether we are members of this Association or 
diplomates of the American Board of Orthodontics. The privilege to practice 
within special fields is not solely a matter of licensure and credentials. The 
possession of these documents gives the dental graduate the legal right to under- 
take orthodontic work for anybody ignorant enough or foolish enough to permit 
him to do so. I should not have to remind you that that fact carries with it cer- 
tain moral implications for those who practice orthodontics. When we speak 
of the treatment of orthodontic cases by those who have no right to do it, we 
must direct our attention to our own household also. There is a great need for 
improving the public’s understanding of the aims of our specialty. 


Orthodontics at this moment is passing through a transitional stage in its 
development but, despite the reasons for concern which have been mentioned 
and otiiers apparent to those who occasionally pause to take stock, it is my firm 
conviction that if we can properly discipline ourselves and adjust to the chang- 
ing socioeconomic demands, the future looks very bright indeed and ortho- 
donties is destined to be universally recognized in its rightful place among the 
cultural and health service professions. I also have an abiding faith that this 
still-growing specialty will always be in as strong hands as were those which 
guided it through the first half-century of its existence. 

Before bringing this address to a close, I want publicly to thank all the 
officers, committee chairmen, and members who have done so much and given so 
freely of themselves to aid this administration in its endeavors and to bring 
into being this fifty-fourth annual session. 

I shall not indulge in naming names, as pleasant as that might be, of all 
those committee chairmen to whom I shall always owe a debt of gratitude. The 
list would be far too long for inclusion. I trust that it will suffice at this time 
to thank two men, Drs. John R. Thompson and Wilbur J. Prezzano, Program 
and Arrangements Committee Chairmen, respectively, and, through them, the 
various chairmen and members of the local committees. 


This year the Research Section is dedicated to the memory of Thomas D. 
Speidel, who served as chairman of research until his sudden death last No- 
vember. Dr. Speidel contributed generously of his exceptional talents to the 
profession through his teaching, writing, and research. To know Tom Speidel 
was to love him; his smile was contagious. It will be difficult indeed to replace 
him. He is sorely missed. 


> 9 
| 
: 
a 


oes PRESIDENT’S ADDRESS, A. A. O. 171 

To the vice-chairman, Dr. Beebe, the local treasurer, Dr. Howes, and the 
local committee chairmen who individually and collectively have worked so 
diligently over the past several months, my most grateful thanks. Our sincere 
appreciation is also extended to the essayists, clinicians, exhibitors, and others 
without whose participation the session could not be held. And last, but I ean 
assure you by no means least, our humble appreciation to our good friend and 
counselor, Mrs. Augusta Grimm. To anyone conducting a professional meeting, 
it is always a very comforting experience to see Mrs. Grimm seated in front of 
the rostrum, recording the proceedings. 

I thoroughly appreciate the confidence expressed in me by my election as 
your president for this past year. It has been a real privilege and a signal 
honor to have this opportunity to be of service. 


HEREDITY AND THE CRANIOFACIAL COMPLEX* 


BertRAM S. Kraus, Px.D., J. Wisk, D.D.S., AND 
Ricuarp H. D.D.S., SkarrLe, WAsH. 


INTRODUCTION 


S WITH most disciplines, research in orthodontics follows two lines—the 
applied and the basic. Basie research in cranial morphology is primarily 
concerned with two broad fields of inquiry. One is centered about the question : 
“What are the patterns of craniofacial growth that characterize the human 
species and its varieties, and what are the characteristics of human ontogenetic 
growth that can be associated with adult craniofacial individuality?” The 
second may be stated: “What is the role of the genetic constitution in the 
craniofacial complex as presented to the orthodontist?” From the research 
earried on in growth and heredity, the orthodontist rightfully expects to acquire 
new and modified concepts that will bear directly upon his methods of diagnosis, 
treatment, and prognosis. 

In this article our coneern is with the field of heredity as it applies to 
orthodontics. We shall restate certain concepts that are fundamental to all re- 
search in genetics and examine their applicability specifically to the craniofacial 
complex. After brief mention of typical approaches in genetics, we shall con- 
centrate upon one in particular, namely, the zygosity method. Since this 
method has been followed quite frequently by workers in the field of ortho- 
donties, the results of their work will be critically examined. Some of the 
essentials of the zygosity methodology will be set forth. We will then examine 
some of the analytic methods employed as clinical and classificatory devices in 
order to determine their compatibility with genetic concepts and to decide 
whether or not these methods are suitable for defining heritable traits. A 
method for the study of inheritance in the craniofacial complex will be sug- 
gested. 

PROBLEM 


An investigation into the heredity of the craniofacial complex must, on 
the one hand, follow accepted methodological procedures of genetic research 
and, on the other hand, make clear-cut decisions as to which aspects of the 
craniofacial complex are clinical constructs and which are anatomic realities. 
These two lines of investigation will immediately raise a number of questions 
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which must be satisfactorily answered if the major problem is to be resolved. 
The major problem posed in this article may be stated as follows: ‘‘Is the 
craniofacial complex, either as a whole or in its component parts, under the 
discernible control of the genetic constitution?’’ 

In the statement of the problem we use the words ‘‘discernible control’’ 
since there can be no question that the growth process itself is under genetic 
control.'* 4* In the phenotype, however, which is the end result at any given 
moment of the cumulative effects of interaction between the differential growth 
processes and changing environments, are there discernible evidences of 
hereditary influences? In other words, although there is constant interplay 
between heredity and environment, can the predominant influence of one or 
the other be demonstrated? Genes do not work in a vacuum; nor does an 
environment produce a man without a human genotype to begin with! For 
these reasons, then, any trait that we choose to recognize—be it a blood 
antigen, the length of the tibia, the deposition of subeutaneous fat, the shape 
of a bone, the mandibular angle, or the cephalic index—is the ultimate product 
of genetic and environmental interaction ab ovo. 

It is further recognized that these so-called traits are, in a very real sense, 
arbitrary. There is no gene or group of genes whose primary effect is to achieve 
a certain length of bone, a certain angle, or a given morphology. In fact, with 
very few exceptions, primary effects of genes are not known.’® ** If the “residual 
pattern” of gene action’® cannot be observed, the differential pattern can be. 
The farther we get from primary effects, however, the less apparent is the role 
of the genes. Our efforts should be directed toward identifying “least common 
denominators” of the craniofacial complex, keeping in mind that even these 
elements are far from primary effects. The properties of such elements of the 
craniofacial complex are the result of chains of biochemical reactions catalized 
presumably by genes,’® and before any of these genes can reproduce many other 
genes must have gone into action. As Beadle® states, the organism is “a complex 
and highly integrated system in which reactions are systematically related in 
both time and space.” An important question is then raised: What components 
of the craniofacial complex will manifest genic action and control? 

We then are faced with the problem of method. What means do we have 
of recognizing genie control of a phenotypic trait? Since our chief concern is 
to learn whether a trait is governed predominantly by the genetic constitution 
rather than by variable environmental factors, the twin method seems most 
appropriate. The methodologies developed in population genetics and pedigree 
analysis are directed more toward the discovery of the genetic mechanism in- 
volved in inheritance. The principal objective of twin studies has been the 
estimation of heritability, although diovular twins may aid in the detection of 
simple modes of inheritance.*! 

The inherent value of the twin method lies in the fact that monovular twins, 
triplets, or quadruplets possess identical genetic constitutions. Diovular twins or 
triovular triplets, since each member of the set originates from a separate zygote, 
are genetically as similar or dissimilar as are siblings of different ages. Pheno- 
typic differences between monovular persons must be the result of environmental 
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influences or of interaction between identical genes and different environmental 
factors. Monovular persons are obviously of the same sex. Polyovular persons 
may be of the same sex, or both sexes may be represented. 


In addition to the fact that identical genetic constitutions can be contrasted 
with dissimilar ones, a further control can be exercised by choosing fraternal 
sets in which the members are of the same sex. Differences between litter mates 
due to sex ean then be cancelled out. In summary, the use of litter mates (both 
monovular and polyovular) permits the important variables of age and sex to be 
disregarded. Differences between litter mates in prenatal environment are re- 
duced to a minimum, but not eliminated, and presumably phenotypic differ- 
ences between monovular litter mates then indicate the effect of intrauterine 
or postnatal differences in environment. However, we are, to quote Price,*’ 
“after-the-fact observers of the results, and are left to guess what environmental 
factors nature put into the experiments.” It must be emphasized that environ- 
mental differences do exist for litter mates. Price has called these differential 
environmental factors primary biases and defines them as “prenatal and natal 
environmental factors peculiar in kind or degree to twins.” These he classifies 
as (1) natal factors, which includes placentation, position in utero, crowding, 
and delivery, (2) lateral inversions, comprising all degrees of asymmetry re- 
versal, and (3) mutual circulation, which concerns the after effects of the mutual 
circulation in monochorial fetuses. In other words, differences observed between 
monovular persons may be due not to postnatal environmental factors but to 
prenatal factors peculiar to litter mates and, in some instances, to monochorial 
litter mates in particular. The effect of these biases is to obscure the heredity 
factor or to overemphasize the importance of postnatal factors. 

Obviously, if conclusions as to heritability are to be drawn from twin 
studies, the determination of zygosity is of paramount importance. Examination 
of the fetal membranes is not conclusive in all cases.*° Only monovular sets 
have a single chorion, but some may have more than one. Polyovular sets never 
have a single chorion or amnion. All monovular sets have a single placenta, but 
many polyovular sets also have a single placenta. Usually by the time twin 
studies get underway the data concerning the afterbirth either are not available 
or their reliability cannot be checked. Other methods must be used to deter- 
mine zygosity. It must be emphasized that monozygosity cannot be diagnosed 
with absolute certainty with the present available techniques. Polyzygosity can 
be diagnosed positively in a majority of cases. The probability of monozygosity 
can be estimated, however, and should be stated for each case wherever litter 
mates are used for the study of inheritance. Basically, the diagnosis of zygosity 
depends upon similarity tests. The more reliable of those tests utilize phenotypic 
traits whose heritability has been demonstrated and whose mode of inheritance 
is understood. Such traits are the various antigenic groups found in the blood 
and the ability to taste phenylthiourea. In this article we shall demonstrate the 
use of certain inherited serologic traits and of the PTC-taster trait in indicating 
dizygosity and in estimating the probabilities of monozygosity. Of second-order 
ranking in the diagnosis of zygosity are those traits whose heritability has been 
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demonstrated but whose precise genetic mechanism is not yet understood. These 
include certain morphologic structures of the dentition and patterns of ridges on 
the fingers (dermatoglyphies). Other traits, which might be termed third-order 
variables, consist of gross dimensions and general morphologic characters whose 
heritability is obviously complex and is often masked by environmental factors. 

The use of triplets of the same sex presents certain advantages over the use 
of twins. Triplets may be of three types: monovular, diovular, and triovular. 
In the ease of diovular triplets, the monovular twins may be compared with a 
litter mate of different genetic constitution. In triovular triplets the probability 
of underestimating environmental influence is reduced, while in monovular 
triplets the probability of overestimating heritability is reduced. These 
distinctions will be pointed out as they oceur. 

As will be discussed in the following section, the question of heritability of 
the craniofacial complex and its various components has acquired a prominent 
place in the orthodontic literature. Both pedigree analyses and twin studies 
have been utilized in attempts to come up with answers. It is unfortunate that 
with regard to many of these attempts there is “little or no controlled observa- 
tion ; there is mostly speculation, philosophizing and conjecture.’’*® Perhaps an 
important contributing factor in the failure of many workers to achieve more 
definitive results lies in the very nature of the phenotypic criteria whose 
heritability they are attempting to assess. Again, this brings us back to our 
original problem. Granted that heredity plays a role in establishing the pheno- 
type, either in whole or in part, we much nevertheless break down each organic 
complex into those constituent elements which will reflect the influence of 
heredity when this influence is predominant over the environment, Genes play 
a role in the achievement of the individual’s stature and body build. Beyond 
this generality, we can expect little that is more specific as to the degree of 
heritability or the genetic mechanism involved. Since each trait is really an 
expression of all the elements of the organism, we soon find ourselves in a eul- 
de-sac as far as genetic enlightenment is concerned. In the same way, we must 
be aware that the craniofacial complex is indeed just that—a complex. Further- 
more, we may subdivide it into various subeomplexes, such as the dental, the 
maxillary, the cranial base, ete., each of which in turn consists of many elements. 
The very nature of genie action, as far as geneticists understand it at the present 
time, precludes the notion that any such complex has a simple genetic deter- 
minant or that, indeed, its heritability can be accurately assessed. Why, then, 
should we continue along this path? Why not reduce the craniofacial complex 
to its smaller heritable elements, if this be possible, and thereby establish a 
sounder foundation for our understanding of the role of heredity? 

In summary, our major problem is to determine whether the craniofacial 
complex, either as a whole or in its component parts, is under the discernible 
control of heredity. The twin method of estimating heritability will be followed 
in modified form by using triplets. The problem of zygosity diagnosis will be 
demonstrated and the value of various similarity tests will be indicated. We 
shall briefly examine some of the contributions of workers in this field and test 
some of their conclusions with our data. An attempt will be made to distinguish 
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between aspects of the craniofacial complex which are not amenable to genetic 
investigation and those elements which hold promise for better understanding of 
the role of heredity. 


STATUS OF THE PROBLEM 


In a recent summary of the research on the hereditary basis of various 


aspects of the craniofacial complex, Krogman and Sassouni*® make the following 
statement: 


The really great problem—the central core of the issue—is whether or 
not we can say (as we observe a specific case of malocclusion) ‘‘this is 
genetics, i.e., this is inherited.’’ 


Previously they had asked similarly phrased questions, such as: “Is malocclusion 
inherited?” and “What are the factors of genetic origin that predispose to mal- 
occlusion in Man?” The authors themselves feel that the latter question is “more 
properly” put, and with this we agree. There can be no question that the clinical 
entity that is designated “malocclusion” is the end product of the interplay of 
biochemical processes, physiologic functions, and growth dynamics with each 
other and with the changing environment through time. And there can be no 
question that many of these processes, functions, and dynamies are under strict 
genetic control. Genetics certainly is involved in predisposing a person to either 
good occlusion or malocclusion. Occlusion itself, however, is no more a unit of 
inheritance, such as the pigment melanin or the blood antigen Rh, than is stature, 
body build, or temperament. Since similarly classified malocclusions may come 
about in quite different ways, it is misleading to ask, ‘‘What are the factors of 
genetic origin that predispose to malocclusion?” We prefer “What elements of 
the craniofacial complex involved in occlusion and its variable manifestations are 
predominantly under gene control?” The answers to this question will not lead 
us directly into an understanding of all the forces at work in achieving occlusion, 
good or bad, but they will provide a sound beginning. 

When malocclusion is regarded as a unit character or anatomic entity, then 
we find researchers coming up with misleading interpretations or with the 
“speculation, philosophizing, and conjecture” which Krogman and Sassouni have 
noted. As an example, Moorrees, in a study of the Aleut dentition in 1951, 
indicates that a genetic study by Osborn of. the incidence of Class IIT occlusion 
in the Eastern Aleut has resulted in the hypothesis that “a single recessive gene 
suffices to explain the incidence of excessive mandibular prognathism.” In a 
later monograph on the same subject, Moorrees** again refers to this genetic 
study and its interpretation of simple Mendelian inheritance of Class III mal- 


ocelusion. In a more recent summary of his findings on Aleut dentition, 
Moorrees states: 


In the families studied, this particular skeletal disharmony (Class III 
malocclusion) seems to be determined by a Mendelian recessive gene, 
while in whites it appears to be determined by a Mendelian dominant. 


To our knowledge, the supporting evidence for these statements has not been 
published. 


a 4 
q 


HEREDITY AND CRANIOFACIAL COMPLEX 
Number 


177 


Iwagaki*®® made a statistical study of a Japanese population, using more 
than 2,000 family histories. His interest was centered upon progenia, which 
includes both mandibular protrusion and edge-to-edge bite. He concluded that 
both conditions are familial, that is, they show some evidence of heritability. He 
then tentatively suggested that the inheritance is due to a Mendelian recessive 
but admitted that his statistics did not support this interpretation! 

Rubbrecht** studied mandibular prognathism and maxillary retrognathism 
in eight family lines. He coneluded that these two conditions are “dependent 
on heredity, as a rule.” In spite of this admission that there are not consistent 
manifestations of heritability, Rubbrecht claims that the mode of inheritance is 
“irregularly dominant.” In addition, he points out that the shape and size of 
the jaws are “in great measure determined by heredity.” 

The work of Hughes and Moore" must be carefully scrutinized, since it has 
been frequently quoted in the literature and has had a widespread influence on 
thinking in the field of heredity and orthodontics. Their studies are based upon 
a group of 554 persons representing 150 families. Their results are stated in 
terms that are extremely difficult to translate genetically. For example, it is 
claimed that “hereditary circumstances provide fully 85 per cent of the variation 
shown in the dentition and in its growth.” It is important, they say, in the 
examination of a person, to know “whether 50 per cent of a particular type of 
malocclusion can be ascribed to nurture, 20 per cent to heredity, and 30 per cent 
to an interaction between the two, or to know that another type of malocclusion 
has an 85 per cent foundation in heredity.” How shall we interpret the state- 
ment that, with regard to asymmetries and displacements, “genetic factors ap- 
pear to have the edge’? In a similar type of generalization drawn from his ex- 
tensive data, Hughes'* coneludes that his investigation of the dentofacial com- 
plex has “revealed the extensive operation of heredity factors which contribute 
to the formation of normal occlusion and malocclusion” Moore*? has nothing 
more definitive to add. He states: “Heredity background is unquestionably 
present in these types of malocelusion.’’ Hughes does not limit himself to sweep- 
ing generalities. He claims that “palate height has a single gene, while palate 
width has multiple genes.’”"® Hughes’ credo is in the genetic independence of 
parts, even to the extent that growth complexes within the individual bones are 
claimed to be independently controlled by heredity! This in spite of the 
abundant evidence offered by the allometrists:? * ** °° that a single pattern 
applies to all bone growth! 

Stockard*® and Johnson*' both made far-reaching statements concerning 
the genetic independence of the various components of the craniofacial complex. 
These are ably summarized by Krogman and Sassouni.2° Weidenreich,®! how- 
ever, in his brilliant monograph on the evolution of the skull, holds that the 
craniofacial structure is a closely knit complex of genetic interrelationships. 

A survey of the literature thus far mentioned leads us to a conclusion that 
may be best stated in the words of Krogman and Sassouni*®: “It is fair to con- 
clude, up to this point, that genetics is operative in the dento-facial complex.” 
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Since this is a conclusion that is easily arrived at on the basis of theoretical 
genetics, we do not feel that much progress has been achieved. 

A number of students have utilized twin studies in attempts to assess herit- 
ability of various components of the craniofacial complex. Goldberg’? studied 
biometrics in fifteen pairs of “identical” twins. Diagnosis of zygosity was made 
by Newman, who used five criteria: (1) a single placenta, which was regarded 
as “incontrovertible,” (2) an impression of great resemblance or “identity to the 
visual senses,”"* (3) anthropologie measurements which should not show “too 
considerable differences,” (4) configuration of the ears, (5) dermatoglyphies, 
and (6) eye and hair color. Goldberg confined his attention mainly to the en- 
vironmental effects upon individual teeth, his observations being metrical rather 
than “visual.” He felt that environment normally did not exercise a very great 
role in the determination of arch form. 


Snodgrasse*’ studied cephalo-facial growth in a family line which included 
one pair of twins. He pointed out a number of close resemblances between the two 
twins and coneluded that “this is what one would expect in presumably identical 
twins.” Bonello* made a cephalometric appraisal of thirty-nine “identical” twin 
pairs between the ages of 6 and 14 years. Zygosity in each case was “established” 
either by correspondence with the physician in attendance at the delivery or by 
statements by the parents. Bonello then goes on to “determine if the various 
measurements used in this study are differentially influenced by heredity and 
environment.” His argument is apparently based on the assumption that 
similarity of traits in identical twins proves predominant genetic influence. 
Without comparable variances in fraternal twins, there can, of course, be no 
reliable conclusions. For example, he suggests that since the twins are highly 
correlated in the degree of malocclusion, then “occlusion or malocclusion is 
influenced more by genetic variables than by environmental variables.” Since 
doubt must be east on the reliability of his twin diagnoses and since proper 
controls, in the form of fraternal twins, are absent, this statement has little 
basis. 


In a study of craniofacial patterns, Wylie®* used a sample of fifteen families, 
thirteen of which included a twin pair of like sex. No attempt was made to 
determine zygosity in these twins. Nevertheless, Wylie expressed surprise that 
in ten pairs showing great intrapair resemblances in outward appearance, the 
twelve craniofacial angles studied showed striking differences. In the same paper 
he predicts that his method will “come into sharper focus” when applied to 
a “group of twins already classified as monozygotic or dizygotic.” Wylie’s con- 
clusions are significant. He found that: 


None of the angles studied bears a relationship to any other angle in 
the craniofacial complex that is precise enough to be predictable. 
Furthermore, no definite relationship between any particular angle and 
any particular side of the polygon can be said to exist; and, finally, 


on some #3 states (p. 375): “It may be said that the visual sense is more accurate in 
scrutinizing differences and similarities than any objective laboratory measurements can be.” 
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knowing that one particular side is relatively long or relatively short 
does not permit one to predict even roughly the length of any other 
side. 

We are not told why this method is “particularly useful in the study of re- 
semblanees in a family, and in studies of twins.” Since the degrees of similarity 
or dissimilarity between unrelated persons were not obtained, there is no 
way to determine whether angular measurements follow family lines. If we 
recall accurately our plane geometry, there is no correlation between one angle 
of a polygon and any other angle of that polygon, and, without knowing some 
of the angles, varying the length of one side will not allow prediction of the 
length of any other side. 

Brodie and Newman*® studied a set of adult male triplets and concluded, on 
the basis of finger- and palmprints, handwriting, personality ratings, cephalo- 
metries, handedness, and somatometry, that two of the members were mono- 
zygotic. Bodie superimposed lateral head and face tracings and also compared 
frontal tracings of head outlines. He compared these with similar data obtained 
from “sibling controls.” A glance at his illustrations suggests that superimposi- 
tion of total head outline tracings will provide no information as to the role of 
heredity. Brodie’s work is definitely a step in the right directon. It is regret- 
table that he did not continue his investigations along these lines. 

In his study of tooth size and occlusion, Lundstrém?* utilized a sample of 
100 monozygotie and 102 dizygotie pairs of twins of like sex. In a review of this 
work, Walker’® criticized the method of determining zygosity, since Lundstrém 
did not use either blood groups or dermatoglyphies. She claimed that this meant 
that “there was some doubt concerning the zygosity of at least 11 per cent of 
the monozygotic twins, and, with a possible error of even less than this, the eare- 
ful statistical analysis which follows loses much of its point.” In a later work, 
in which fifty pairs of twins were identical and fifty were fraternal, Lundstrém*° 
indicated that in fourteen of the pairs “blood grouping was performed for the 
A-B-O, M-N, Rh, C-D-E [sic], 8S, and P factors and in none of these pairs did 
this analysis contradict the results obtained by the similarity comparison.” 
Since identity of these blood group factors between twins does not necessarily 
indicate monozygosity but rather reveals a probability of monozygosity, and 
since the probability can be estimated only if the parents’ blood groups are 
known, we cannot regard the conclusions drawn from this study as any more 
reliable than those of the earlier work. Lundstrém’s conelusions are of a general 
nature. In facet, he points out that any general conclusions are not warranted 
with regard to overjet and overbite. IHlis caleulations seem to indicate, however, 
that “genetic factors have a greater influence than nongenetie factors” for most 
of the craniofacial distances and angles studied. Many of the angles and 
diameters which Lundstrém employes are identical to those used by Wylie. 


Leech?® studied a pair of monovular twins, one of whom exhibited a Class 
II, Division 1 malocclusion while the other had a Class II, Division 2 mal- 
occlusion. Using blood grouping on both twins and parents, Race and Sanger** 
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determined that the odds in favor of monozygosity were 200 to 1. On the justi- 
fiable assumption that the twins were indeed monovular, Leech advanced the 
hypothesis that differential muscle behavior patterns were responsible for the 
different types of malocclusion. Analysis of muscle behavior was based upon 
electromyography. 

From this brief review of some of the research into the problem of heredity 
and its influence on the craniofacial complex, we must conclude that there is 
much that is general and obvious and very little that is definitive and supported 
by real evidence. The field is still wide open for investigation. 


METHOD 


Six sets of triplets of the same sex provide the data for this study. Their 
identifying set numbers, together with sex and age, are as follows: 


Set Number Sex Age at Time of Examination 
103 Male 11 years, 10 months, 27 days 
106 Female 11 years, 7 months, 13 days 
107 Male 11 years, 9 months, 18 days 
108 Male 15 years, 8 months, 18 days 
109 Female 14 years, 9 months, 19 days 
111 Male 9 years, 3 months, 11 days 


The following types of data were obtained for each person : 


1. Blood group systems. Three cubie centimeters of blood was drawn by 
venipuncture from each subject and sent to the King County Blood Bank, where 


: each specimen was tested for the following blood groupings: 
Blood Group System Serum Antibodies Used 

ABO Anti-A, anti-B, anti-a, 

MNSs Anti-M, anti-N, anti-S, anti-s 
Rh Anti-C, anti-e, anti-D, anti-E 
P anti-P 
Kell anti-K 

Duffy anti-Iy* 

Lewis anti-Le* 


The parents of five of the six sets of triplets were also typed. The parents of 
set No. 106 were not available. 


2. Stature and weight. Stature was recorded with the subject’s shoes re- 
' moved and with the head oriented in the Frankfort horizontal plane. Weight 
was recorded with only the shoes removed. 


3. Front and lateral head photographs and headfilms. The subject’s head 
was oriented in the Frankfort horizontal plane by means of a mounted Western 
Reserve type of head spanner. Frontal and lateral roentgenograms were taken 
with the head oriented in a Broadbent-Bolton roentgenographie cephalometer. 


4. Front and lateral group photographs in color. 


5. Dental impressions and casts. 
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6. Fingerprints. These were taken on a Faurot fingerprint inkless pad and 
impressed on Faurot sensitized paper. Prints of all the fingers were made. 


7. Taste sensitivity to PTC. A stock solution of 0.13 per cent phenylthio- 
urea was made up, and seven serial dilutions were prepared according to the 
specifications given by Harris and Kalmus.'® An eighth test tube contained 
plain tap water. Each subject was given a few drops of water first and then 
started on the PTC solutions, the weaker solutions first. The number of the 
solution which first cause a definite taste reaction was recorded. If no strong 
reaction to any of the solutions occurred, the subject was identified as a non- 
taster. Because of the many possible biases present, including the uncertainty 
as to what level should be recorded in some cases, only two categories were 
retained—those of taster and nontaster. 

The members of each triplet set were labeled with the letters A, B, and C 
in order to identify them as individuals. 

Zygosity was coded in the following way : 


1 = Individuals A and B are monovular. 
2 = Individuals B and C are monovular. 
3 = Individuals A and C are monovular. 
4 = The individuals are triovular. 


on 


The individuals are monovular. 


The same code was also used to designate phenotypic identity or similarity. 
Thus: 


1 = Individuals A and B are identical or more similar than are pairs 
B-C or A-C. 

2 = Individuals B and C are identical or more similar than are pairs 
A-B or A-C. 

3 = Individuals A and C are identical or more similar than are pairs 
A-B or B-C, 

4 = No pair is identical, or the three individuals are about equally 
dissimilar. 

5 = All three are identical or very similar. 


Since the line between qualitative and quantitative traits is arbitrary rather 
than real, the term “identity” must be defined in each instance. In this article, 
the term “identity” will be used only in connection with the blood groups. Two 
persons who belong to the blood group A, will be called identical with respect 
to this trait. On the other hand, if they both weigh 5814 pounds, they will be 
called similar, due to the inherent error in observing this trait. 


DIAGNOSIS OF ZYGOSITY 


Blood Group Data—For the sake of brevity, one set of triplets (set No. 
107) and their parents will be used to illustrate how the data obtained from 
blood group analysis may be used in making zygosity determination on the basis 
of probability. A more detailed account may be found in the book entitled 
Human Heredity by Neel and Sehull.* 
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Table I presents the results of agglutination tests on both parents and 
triplets of Set No. 107. From these results, it is very often possible to determine 
the genotypes of some, if not all, of the individuals involved. This is demon- 
strated in Table IJ. With regard to the ABO system, the mother can have only 


TABLE I. RESULTS OF AGGLUTINATION TESTS ON FAMILY OF TRIPLET SET No. 107 


ANTISERUM 


SUBJECT ABO GROUP |Fy*| P | Le 
Father A, + + + + + ut 
Sibling A As 4+ + + + + - 


the genotype OO, but the father may be either A,O, A,A,, or A,A,. All chil- 
dren of this union must each have at least one allele derived from the mother. 
Sibling C, however, is a homozygote with two O alleles. Henee, the other O 
must have derived from the father. The father is therefore the genotype A,O. 
The other two siblings (A and B) have the phenotype A,, but since the A, allele 
can have derived only from the father, each must be a heterozygote, having 
received an O from the mother. For the ABO system, then, we can be certain 
of the genotypes of all five persons. Additional explanation of this point may 
be found in the work of Lawler and Lawler.** 


For the Lewis system, only the anti-Le* serum was used. A positive re- 
action would indicate the phenotype Le (a+b—) and the genotype Le*Le*, but a 
negative reaction fails to distinguish between the genotypes Le*Le” and Le?Le’. 
This was the case with all members of family No. 107. Henee, only the pheno- 
types are indicated—Le (a-—). 

Both parents gave positive reactions to the Duffy anti-Fy* serum. This 
means that both have the phenotype Fy (a+) which could result from the geno- 
type Fy*F y* or the genotype Fy*Fy”. Since siblings A and B reacted negatively 
and hence have the phenotype Fy (a—) and the genotype Fy’Fy”, both parents 
had to have the allele Fy’. The parents are thus established as heterozygotes with 
respect to the Duffy locus. On the other hand, sibling C gave a positive reaction 
and belongs to the phenotype Fy (a+), but it is impossible to determine whether 
he is a homozygote or a heterozygote. The genotypes for the other blood group 
loci are similarly determined where possible. 

The next step is to estimate the probability of the three offspring of these 
parents having identical genotypes for all blood group loci tested by chance 
alone. For simplicity, only two loci are considered in Table I[1I—the ABO and 
the Rh loci. 

Two statements of explanation must be presented at this point. First, it is 
assumed in these determinations that there is no case of illegitimacy. Certainly, 
the blood group data gave no evidence of incompatibility. Second, dizygosity is 
immediately established if a single difference between two persons is found at any 
locus. For example, in triplet set No. 103, siblings A and B differ at the Rh 
locus, B and C differ at the ABO locus, and A and C differ at the Rh locus. 
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Hence, there is no question that set No. 103 is a triovular (fraternal) one. On 
the other hand, identity of two persons in all the blood group genotypes con- 
sidered fails to indicate dizygosity but is not proof of monozygosity. 

Although we can never prove monozygosity beyond any question, it is pos- 
sible to state with some accuracy the probability that any two or three persons 
with identical blood groupings are indeed monovular. The decision, then, rests 
upon acceptance of some level of significance in probability terms. For example, 
in many scientific experiments a 5 per cent level of significance is regarded as 
adequate. In other words, if it can be demonstrated that there is a 95 per cent 
probability or more that a certain event will not oceur by chanee, then it is 
generally accepted that the particular result achieved has not oceurred by 
chance. Where unusual reliance must be placed upon the result, a 1 per cent 
level of significance is demanded. In this article we leave the choice of the level 
of significance up to the reader. If we can demonstrate that there is less than 
one chance in 100 that twins having the same blood groups are diovular, we feel 
that we can safely proceed in this study on the assumption that they are 
monovular. 


TABLE III. METHOD OF ESTIMATING PROBABILITIES OF TWO AND THREE OFFSPRING IDENTICAL 
AT THE ABO anp Rh Loc! 


Rh Locus 


ABO LOCUS PHENOTYPE GENOTYPE 
PHENOTYPE | GENOTYPE CO) 6) ee (MOST PROBABLE) * 

Father A,A, ae ee, R’r (0.937 of all 

A, A,O bloods of this 

A,A; phenotype) t 

Mother O OO + + + ~ R’r 
Possible offspring R’R’ 

O OO - + -- rr 


*See Table 40 in Race and Sanger: Blood Groups in Man, ed. 2, 1954.% 
*See Table 56 in Race and Sanger: Blood Groups in Man, ed. 2, 1954.% 


Proceeding now to an examination of Table III, based upon the actual ABO 
and Rh phenotypes of the parents of set No. 107, we see that only two kinds 
of offspring, genotypically speaking, can result from a mating of A,O with OO 
genotypes. On the other hand, matings of R’r genotypes can produce three 
types of offspring—R’R, R’r, and rr. Table IV indicates that the parents of set 
No. 107 can have two offspring identical for the ABO genotype 50 per cent of 
the time by chance alone and three offspring identical at this locus 25 per cent 
of the time by chance alone. Identity in this case means that all the offspring 
will be either OO or A,O. In a similar way it can be shown that R’r parents 
will produce offspring in the expected ratio of one R’R’ to two R’r to one rr. 
The probability of having three successive offspring who are all R’R’ is 
Yyxlxl\ = MY; for all R’r, it is %4, and for all rr it is %4. The sum of 
these separate probabilities, or 40, gives the probability that three successive 
offspring of these parents will be of identical Rh genotypes by chance alone. The 
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TABLE LTV. METHOD OF ESTIMATING PROBABILITIES OF TWO AND THREE OFFSPRING IDENTICAL 
AT THE ABO anp Rh Loci 


| ABO LOCUS | Rh Locus 
Probability of two = Ve 
identical offspring 
P = He wx % = He 
% 1 chance in 5.3 
%e 
Probability of three = = Ye 
identical offspring 
or 
A = 1 chance in 25.6 


1%, = 


probability of these parents having three successive offspring who will be 
identical at both the ABO and Rh loci will be the product of the separate 
probabilities, or 144 x %o = %es. It should be obvious that as more loci are 
added, the probability of having three successive offspring identical at all the 
loci will decrease. Table V presents the results of these computations for five 
sets of triplets (the parents of set No. 106 not being recorded), utilizing the 
seven blood group loci. Probabilities for two as well as three identical offspring 
are indicated. 


TABLE V. ESTIMATED PROBABILITIES OF TWO AND THREE OFFSPRING IDENTICAL AT THE VARIOUS 
SEROLOGIC LOCI FOR PARENTS OF TRIPLETS 


PROBABILITY OF PROBABILITY OF 
PARENTS TWO IDENTICAL OFFSPRING THREE IDENTICAL OFFSPRING 
Set No, 103 539 1 chance im 143,165 
Set No. 107 1 Prey 270 1 chance in 35,791 
Set No. 108 ‘ame 341 1 chance in 52,428 
Set No. 111 1 28 1 655 


Utilizing parents as well as the triplet members themselves, we learn more 
about the zygosity of our triplets than if we were to confine our analysis to the 
blood group systems of the triplets alone. We can now give zygosity ratings as 
follows, using the code mentioned in the seetion on method: 


Triplet Set Zygosity Rating ‘ 
103 4 Triovular 
106 3 or 4 Monovular or triovular 
107 | Monovular (AB) 
108 3 Monovular (AC) 
109 5 Monovular 


111 2 or 4 Monovular or triovular 
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The Taster Test—We turn next to the results of the taste test for sensitivity 
to phenylearbamide (PTC). These are given in Table VI, together with the in- 
dieated zygosity based on the taster test alone and the “actual” zygosity as de- 
termined by combining all tests. The ability to taste phenylthiocarbamide is 
generally thought to be inherited on the basis of simple Mendelian dominance. 
A homozygous recessive genotype will render the person unable to taste this 
substanee. The correlation between genotype and phenotype is not 100 per 
cent, however,** so that the test is more adaptable to population geneties than to 
twin studies. As shown in Table VI, the results do not contradict the blood 
group findings in any instance; on the other hand, they provide no additional 
information. Those persons whom we accepted as monovular on the basis of 
probability are not discordant with regard to ability to taste PTC. 


TABLE VI. RESULTS OF TASTE TEST FOR SENSITIVITY TO PHENYLTHIOUREA (PTC) 


ZYGOSITY ACTUAL 
TRIPLET SET SENSITIVITY INDICATION ZYGOSITY 
A Taster 
No. 103 B Taster 5 4 
Taster 
A Taster 
No. 106 B Nontaster 3 3 
C Taster 
A Nontaster 
No. 107 B Nontaster S 1 
C Nontaster 
A Nontaster 
No. 108 B Taster 3 3 
C Nontaster 
A Taster 
No. 109 B Taster 5 5 
Taster 
A Taster 
No. 111 B Taster 5 4 
© Taster 


Fingerprinis.—Dermatoglyphies is widely recognized for its great value in 
identification procedures. It is not as generally known that it possesses great 
potentialities for biologie and anthropologie research. Fingerprints are com- 
pletely established, except for size, during the first four or five months of 
embryonie and fetal development and are not affected by postnatal factors.*’ 
Although not infallible, dermatoglyphics has been used extensively in twin 
diagnosis. Diagnosis of monozygosity is made on the basis of high degree of 
similarity rather than identity. Bonnevie® and others have indicated that at 
least one pair of alleles is involved in the determination of the number of ridges. 
It is generally conceded that the total expression of fingerprints, in pattern and 
intensity, is dependent upon a large number of genes in several loci. Indeed, 
this may be a distinct advantage of dermatoglyphics over blood grouping and 
other techniques in population studies.*° Studies by MacArthur*! have shown 
that ridge counts have the highest heritability, followed by finger-tip patterns, 
palmar patterns, and palmar main lines. 
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TABLE VII. DERMATOGLYPHIC PATTERN TYPES (GALTON SYSTEM) 


TRIPLET SETS 


FINGER A|B|C 


| 
p* 


Right hand 


2 LLLi LLLi WWWS5S WWWS ALL2 2 
Left hand 
3 LLLGS LLLs Liewi AAAS 
Final diagnosis 4 5 1 1 5 4 
Actual diagnosis 4 3 1 3 5 4 


(according to 
blood types) 


*Diagnosis of zygosity based on similarity of types. Legend is same as for Table 


In Table VII the finger-tip pattern for each finger of each subject is 


VI. 


re- 


corded, together with an estimate of zygosity based upon over-all resemblance. 
In no ease is there disagreement with the actual zygosity diagnosis, although the 
fingerprint patterns fail to indicate that only siblings A and C are monovular in 
sets No. 106 and No. 108. When fingerprint patterns are subdivided into 


numerous types (Table VIII), there seems to be less power to diagnose 


ac- 
curately or decisively. 
TABLE VIII. DERMATOGLYPHIC PATTERN TYPES (MAIRS’ CLASSIFICATION MODIFTED BY 
CUMMINS AND MIDLO 
| PRIPLET SETS 
103 106 | 107 | 108 | 109 111 
FINGER 
Right hand 
1 99 713 282828 5 2829 % ? 212128 1 282828 5 282113 4 
2 28 2828 5 28 28 28 5 i. = 7 518 4 2727275 23624 4 
3 28 2828 5 282828 5 282828 5 282828 5 272828 2 2828 5 1 
4 ? 8 7% 28 %? 2? 2828 71 181318 3 272828 2 1811 54 
5) ? 8 #7? 282828 5 2828 71 281328 3 27 27 27 5 7557 
Left hand 
2 7 $24 9 #243924 3 28 28 28 5 7 218 4 272728 1 92715 4 
3 242424 5 242424 5 2424245 242418 1 273939 2 241824 3 
1924 2424 724 27 1818 51 24 #24 1827 94 
5 7927 2424 7 7 #%418 718 Ts 
Final diagnosis 5 3 5 1 5 or 2 a 
Actual diagnosis | 5 3 5 + 
(aecording to ~ 
blood types) 
*Diagnosis of zygosity based on similarity of types. Legend is same as for Table VI. 


*Thumbprints of left hand were not satisfactory. 


As predicted by MacArthur, ridge counts seem to be very powerful diagnostic 
tools. Table IX presents all counts that could be made. Some counts could not 
be made because of faulty technique in making the prints. It must be pointed 
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TABLE LX. DERMATOGLYPHIC RIDGE CoUNTS 
TRIPLET SETS 
103 106 107 108 109 lll 
FINGER 


Right hand 


21 15 
1 201310 4 201320 3 2015 24 201520 3 181016 3 231623 3 
13 9 13 13 9 

2 9 412 4 14 6123 112020 816124 0005 15394 

12 
3 67121 13 916 4 121518 1 1311133 0442 11871 

912 15 16 15 15 

20 13 18 

Left hand 

5 17 9 l4 
3 7 611 1. 201716 2 1011151 915152 0005 11498 

9 414 8 14 7 

7 8 9 5 
Final diagnosis 4 3 1 3 5 4 
Actual diagnosis 4 3 1 3 5 4 


(according to 
blood types) 


*Diagnosis of zygosity based on similarity of types. 


Legend is same as for Table VI. 


TABLE X, CONCORDANCE (+) AND DISCORDANCE (-) IN ELEVEN MorRPHOLOGIC TRAITS OF THE 
LOWER PREMOLARS (AFTER KRAUS AND FURR) 


TRIPLET SETS 


103 107 | 108 | 109 
2 4+ = - - + 
4 - - - + + + + + + + + + 
5 + + - - - + +. + + 
6 ~ - - - + - - + + + + 
7 - + + + + + + + a, ee 
8 - + - + + + + 4 + + + + 
9 ~ - - + - - - + - + + + 
concordances 
Frequency of concordances 50 36 91 .27 .36 40 54 90 1.0 1.0 1.0 
Zygosity indication 4 3 5 
Actual zygosity 4 3 5 
*Traits defined as follows: 
= Number of external lingual 6 = Mesial deuteroconid margin. 
grooves. 7 = Distal protoconid margin. 
2 = Sagittal sulcus. 8 = Central occlusal protoconid ridge. 
3 = Position of deuteroconid. 9 = Number of occlusal protoconid ridges. 
4 = Number of lingual cusps. 10 = Deuteroconid-protoconid relationship. 
5 = Mesial protoconid margin. 11 = Size of protoconid ridge. 


(See Kraus and Furr” for detailed description. ) 


. 
{ 
| 
: 
| 
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out that zygosity diagnosis is ordinarily made on the basis of total ridge count 
on all ten fingers. We have made a comparison finger by finger. However, a 
total count gives exactly the same results. The diagnosis agrees with that 
obtained by the probability method using blood groupings and goes even farther. 
Whereas the blood-grouping technique was not definitive for sets No. 106 and 
No. 111, indicating that the former could be rated either 3 or 4 and the latter 2 
or 4, the ridge counts indicate that in No. 106 siblings A and C are truly 
monovular while in No, 111 siblings A and B are not monovular. Thus, No. 111 
is diagnosed by ridge counts as a triovular set. It is interesting to recall that 
the probability of A and B in set No. 111 being diovular was higher than for 
any other twin pair having identical blood groups. 


Dental Morphology.—A new technique for diagnosing zygosity has been ad- 
vanced by Kraus and Furr*® and tested population-wise by Kraus.** It is based 
upon certain discrete structural characteristics of the lower first premolars. The 
method is therefore limited to persons over 10 years of age and, because of 
caries and excessive wear, under 25 or 30 years. It has been postulated that 
these morphologic traits are independently inherited but the mode of inheritance 
has not been established. Eleven of these traits were observed and recorded in 
four triplet sets (Table X). Concordance and discordance were noted between 
each of the possible pairings (1, 2, and 3) in each set. The conecordances were 
then totaled for each pair and the relative frequency of concordances was re- 
corded. In set No. 103 the concordance frequencies were 0.50, 0.40 and 0.36, 
indicating that there were as many (or more) discordances between each pair 
as there were concordances. The diagnosis is, therefore, triovularity. In set 
No. 107 there was 91 per cent concordance for pair A and B, but only 27 per 
cent and 36 per cent for pairs B and C and A and C, respectively. This is pre- 
cisely the zygosity indicating by blood grouping and dermatoglyphies. Similarly, 
in sets No. 108 and No. 109, the zygosity is clearly indicated by the differential 
concordance frequencies. Unfortunately, the triplets in set No. 111 had not 
erupted their lower first premolars. It would seem, on basis of this small sample, 
that the lower first premolar examination ranks with dermatoglyphie ridge counts 
for positive diagnosis of monozygosity and with blood grouping for detecting 
dizygosity. Plates I and II illustrate many of the structures of the premolars 
and permit the reader to see for himself the unusual degree of concordance in 
monovular twins and triplets. 

The well-known Carabelli tubercle or cusp of the maxillary first molar has 
been considered by most writers to be inherited according to simple Mendelian 
dominance.” 2* #2 Dietz® is led to believe that its genetic pattern is a complex 
one. Family studies have yet to be carried out to determine the mode of in- 
heritanee. Twin studies, however, indicate that the trait is under rather strict 
genetic control.’? ** In diagnosing zygosity, therefore, we must consider the 
Carabelli trait, like the lower first premolar traits, a second-order variable. Some 
authors have recognized several different manifestations of the Carabelli trait 
and have classified them in a variety of ways.* ** The method employed by 
Kraus,2* who ealls the trait “Carabelli’s anomaly,” will be utilized here. Four 
aspects are recognized: (1) the pronounced tubercle, with a palpable apex; (2) 


Triplet set No. 103. 8B, Triplet set No. 


Triplet set No. 108. B, Triplet set No. 


Plate 11.—Lower right first 
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Plate I. 


Plate II. 
Plate I.—Lower right first peg 
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illustrating inherited morphologic structures. in, 


illustrating inherited morphologic structures. A, 


a 
107 
q 
| 


Volume 45 HEREDITY AND CRANIOFACIAL COMPLEX 191 
Number 3 


the slight tubercle, whose apex merges into the side of the mesiolingual eusp; 
(3) one or more pits or grooves at the site of the anomaly; and (4) complete 
absence of any manifestation. 


Plate III. 


Plate IV. 


Plate III.—Maxillary first molars, illustrating Carabelli’s anomaly. A, Triplet set No. 
103 (right molars). B, Triplet set No. 106 (left molars). 

Plate IV.—Maxillary first molars, illustrating Carabelli’s anomaly. A, Triplet set No 
107 (left molars). B, Triplet set No. 108 (left molars). ’ 


: 
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Plates III, IV, and V present photographs of the cast of the maxillary first 
molar for each triplet set. In set No. 103 A is differentiated from B and C in 
having a groove. The other two members of the set show an absence of the 
trait. In set No. 106 both A and C display pronounced tubercles of the same 
size, while B shows only a slight groove. In set No. 107 A and B have slight 
tubercles of about the same size and shape, but C has a pronounced tubercle. 


A. 


Plate V.—Maxillary first molars, illustrating Carabelli's anomaly. A, Triplet set No. 109 
(right molars). B, Triplet set No. 111 (left molars). 


All three members of set No. 108 look similar, but careful scrutiny of the photo- 
graphs shows that A and C possess a single groove each, while B has a slight 
tuberele. In set No. 109 the trait appears absent in A and B, with a very slight 
tubercle apparent on C. It should be pointed out the three teeth are not 
oriented in exactly the same way, so that a slightly different orientation will 
reveal that each person has a very slight bulge at the same site. In No. 111 
the three siblings show clearly differentiated manifestations of the Carabelli 
anomaly. A has a groove, B has a pronounced tubercle, and C has a slight 
tubercle with a deep groove. On the basis of the Carabelli anomaly, set No. 111 
is diagnosed as triovular. It is interesting to note that it was not possible to 
achieve this diagnosis on the basis of blood grouping and probability. On the 
other hand, the diagnosis of diovularity for B and C cannot be made on the 
basis of the Carabelli anomaly. Otherwise, the results are in accordance with 
those yielded by blood grouping, dermatoglyphies, and the lower first premolars. 


Stature and Weight.—Stature and weight, which we may eall third-order 
variables, have been recorded for each person, and an indicator of body build, the 
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height-weight index, has been computed. As expected, these observations have 
no reliability in zygosity diagnosis. In set No. 111, for example, A, B, and C 
are practically identical in weight, stature, and body build, although this set is 
triovular. The members of the monovular set, No. 109, on the other hand, show 
dissimilarities in weight and body build. These variables illustrate what we 
have pointed out earlier, namely, that traits which are really complexes of many 
elements are inadequate for estimating heritability, even though heredity cer- 
tainly contributes to their formation. 


B. 


Plate VI.—Triplet set No. 103. 


Photographs.—At this point the reader may be curious about the general 
appearance of the triplets. Having established the zygosity of each set with 
some assurance, one might wonder if the same results could have been achieved 
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simply by looking at the triplets and judging by the usual criteria of similarity. 
We permit the reader to do this for himself by scrutinizing Plates VI to XI, 
which provide frontal and lateral head views oriented in the Frankfort horizontal 
plane. 


Plate VII.—Triplet set No. 106. 


We have gone to rather unusual lengths in presenting our diagnosis of 
zygosity for the six triplet sets. Our purpose has been to underscore the diffi- 
culties involved in gaining greater diagnostic reliability and to cast suspicion 
upon the results of twin studies in which diagnosis has been based upon too hasty 
or too inadequate examination. 
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HERITABILITY IN THE CRANIOFACIAL COMPLEX 


We have established, with a high degree of probability, the zygosity of each 
of the six triplet sets. The next order of business is to examine the craniofacial 
complex in order to determine whether it or any of its components can be 
demonstrated to be predominantly under hereditary control. It should be stated 


Plate VIII.—tTriplet set No. 107. 


that this phase of the research was conducted independently, without previous 
knowledge of the zygosity of the triplets. In this way, bias was eliminated in 
making the many tracings. 
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The selection of traits is an important part of the methodology in such a 
problem, Each trait must be carefully defined and its biologic significance noted. 
We must remember, above all, that no matter what individual trait or complex 


Plate IX.—tTriplet set No. 108. 


we choose to recognize, we really are being highly selective in that we consciously 
or unconsciously peel from it many attributes which make it a functioning part 
of a whole living organism. In selecting from a lateral headfilm a line, an angle, 
or a geometric configuration to follow through in our investigation of the in- 
fluence of heredity, we must recognize that we are extracting an entity that has 
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no biologie individuality and no function. It is essentially a mental construct. 
If this be true, and we seem to observe some correlation between this trait and 
the genetic constitution, we are then faced with a serious problem of interpreta- 


Plate X.—Triplet set No. 109. 


tion. Is this trait controlled essentially by heredity? Or does this trait for- 
tuitously reflect one or more biologie entities which are themselves the manifesta- 
tions of genie action? 

For example, the cephalic index is a time-honored ratio which has been 
employed by anthropologists in distinguishing the various prehistoric and 
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modern peoples of the world. It is simply the ratio of maximum breadth of the 
cranium to maximum length of the cranium measured from glabella to 
opisthocranion. It has many times been observed that certain populations are 
brachyeephalic (round-headed, with a high cephalic index) and others are 
dolichocephalic (long-headed, with a low cephalic index). Since, in a general 
way, these populations breed true with respect to values of the index, it has 


Plate XI.—Triplet set No. 111. 


sometimes been said that this trait (the cephalic index) is inherited. Since 
length of the cranium is achieved during growth through the operation of many 
forces, elements, and their interactions, to say that the index is inherited or that 
“85 per cent of the trait” is inherited is really to say nothing at all! Certainly, 
we would predict that any attempts to establish the “genetic mechanism of in- 
heritanee” of the index would be doomed to failure or misinformation. 
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Let us begin with the craniofacial complex as a whole. A midsagittal profile 
of the cranium and certain structures of the facial skeleton drawn from a lateral 
headfilm is, of course, merely an arbitrary way of describing selected manifesta- 
tions of the total complex in two dimensions. As with the cephalic index, the 
lateral profile is the result of the operation of many growth factors, only some 
of which are known. Since growth forees are under genetic control, we ean 
safely say that the lateral head profile is influenced by heredity and environ- 
ment, Can we learn whether heredity plays the predominant role? Is the lateral 
head profile a trait which is amenable to this sort of observation? In Fig. 1 
lateral tracings of monovular triplets A and B of triplet set No. 107 are super- 
imposed, with registry on R and holding the Bolton planes parallel. The over- 
all concordance of the two tracings is remarkable and might lead an ineautious 
observer to assert that the lateral profile of the head is under rigid genetie con- 
trol. When he then turns to Fig. 2 in which the tracings of diovular triplets A 
and © of set No. 107 are superimposed, his feelings will be reinforced. These 
triplets show greater discordance in all areas except the frontal and parietal 
profiles. 

Now we examine similar tracings of another monovular pair, B and C of 
triplet set No. 109 (Fig. 3). The degree of discordance found here is greater 
than that expressed in pair A and B of set No. 107. We further note that there 
is no consistency in the areas of discordance. In triplets B and C of set No. 109 
there is greater discordance in the lambdoidal and frontal areas, as well as in 
the malar and symphyseal regions. On the other hand, in Fig. 4 (triplets A 
and C of set No. 103) the tracings of diovular triplets show a much higher de- 
gree of concordance than do those of the monovular pair of set No. 109 and as 
great a concordance in general as those of monovular pair A and B of set No. 
107. 

In tracings of pairs taken from the other triplet sets, inconsistencies of the 
same type were observed. It is quite evident, then, that the craniofacial complex 
as represented by a lateral head profile is not amenable to heritability study by 
means of the twin method. We expect, and we observe, an over-all profile 
‘similarity in twins. Whether this similarity is meaningful in a hereditary sense 
ean be determined only when it is compared with tracings of unrelated pairs of 
persons of the same sex, age, and general head size. 

Sinee the lateral profile of the entire craniofacial complex is unsuitable for 
heritability studies by the twin method, we turn to a component of the complex, 
namely, a lateral profile of the cranial vault. In Plates XII, XIII, and XIV 
the lateral vault tracings of the three members of each triplet set are registered 
on R with Bolton planes drawn parallel. In Plate XII (the triovular set) there 
are very few points of contact from nasion to Bolton point. In Plate XIV (set 
No. 108) there is concordance between the monovular triplets A and C in the 
bregmatie and nuchal areas, and there is greater similarity throughout the rest 
of the perimeter as compared with their fraternal triplet B. On the other hand, 
let us examine diovular pair A and B of set No. 103 (Plate XII). As high a 


Fig. 2. 


Fig. 1.—Superimposing of lateral tracings of monovular twins (107 AB) registering on R 
with Bolton planes parallel. 


Fig. 2.—Superimposing of lateral tracings of diovular twins (107 AC) registering on RK 
with Bolton planes parallel. 
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Fig. 4. 
Fig. 3.—Superimposing of lateral tracings of monovular twins (109 BC) registering on R 
with Bolton planes parallel. 
Fig. 4.—Superimposing of lateral tracings of diovular twins (103 AC) registering on R 
with Bolton planes parallel. 
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Plate XIII. — Wwenricar 


—— 
© FRATERNAL --- ALL FRATERNAL 


Plate XIV. — 
— 


-—-8 FRATERNAL 


FRATERNAL 


Plate XII.—Lateral cranial vault tracings of triplets No. 103 and No. 109, superimposing 
on R with Bolton planes parallel. <A, Triplet set No. 103. 3B, Triplet set No. 109. 

Plate XIII.—Lateral cranial vault tracings of triplets No. 107 and No. 111, superimposing 
on R with Bolton planes parallel. A, Triplet set No. 107. 3B, Triplet set No. 111. 

Plate XIV.—Lateral cranial vault tracings of triplets No. 106 and No. 108, superimposing 
on R with Bolton planes parallel. A, Triplet set No. 106. B, Triplet set No. 108. 
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degree of concordance is found in these tracings as is to be found in any 
monovular pair, and a greater degree of concordance is evident than is exhibited 
by the monovular pairings A and C of set No. 108 (Plate XIV), A and C of set 
No. 106 (Plate XIV), or A, B, and C, of set No. 109 (Plate XII). If we were to 
attempt to judge zygosity on the basis of concordance of lateral cranial vault 
tracings registered on R, then we would have to conclude that No. 111 (Plate 
XIII) was a monovular triplet set, whereas in actuality it is triovular! 

Another method of orienting the cranial vault is illustrated in Plates XV 
to XVII. In these tracings the sella-nasion lines are held parallel, and maxi- 
mum profile contact is sought. It is readily apparent that triplet set No. 111, 
a triovular set, shows the greatest degree of concordance. The monovular set, 
No. 109, reveals considerable discordance in the posterior segment of the profiles. 
Triplets A and C in set No. 106 are remarkably similar throughout, but it should 
be noted that this concordance is achieved by a considerable inferior displace- 
ment of the sella-nasion plane and anterior displacement of the sella-articulare 
line. Siblings A and C in set No. 108 are clearly the more similar pair, B show- 
ing significant differences in the entire profile from nasion to articulare. In set 
No. 107 A and B are almost identical except for a small area anterior to bregma. 
The eranial base lines in this pair are also very similar. In the triovular set, No. 
103, the situation can be summed up as generally equal discordance displayed 
by each of the three possible pairs. 

Our conclusion at this point is that registration on R throws the cranial 
vault profiles into positions which tend to obseure the fact that there is a good 
deal of similarity in triplets in general. Furthermore, it is valueless in pointing 
out whether or not monovular persons have more similar cranial profiles than 
diovular or triovular persons. On the other hand, by attempting to superimpose 
cranial vault profiles, we see immediately the essential likeness of these triplets 
and in some instances can note the greater concordance between monovular 
persons. However, this observation is gained at the expense of superimposing 
the sella-nasion planes. The latter are displaced in unpredictable ways. The 
cranial base, then, is not highly correlated, from the point of view of lateral 
“profiles, with the cranial vault outline. This could have been predicted with a 
little reflection upon the differential growth processes involved.* 

We next test the facial complex itself, utilizing a polygon that is identical 
or similar to those frequently employed in growth studies and in clinical as- 
sessment. The method of construction of the polygon is illustrated in Fig. 5, 
A. Four additional lines are drawn as indicated. It is perhaps unnecessary to 
elaborate on the fact that this facial polygon, and all similar ones, are more 
profound abstractions than is the lateral tracing of the cranial profile. For 
example, sella is a point in space. The line nasion-pogonion is partly in space, 
goes partly through teeth, and crosses random portions of discrete bones as well 
as areas where only soft tissue oceurs. If this line is not a hereditary unit, how 
much less so is the entire polygon! It must be remembered that the utility of 
facial polygons for clinical evaluations in treatment and in growth is not under 
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Plate XV. 
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Plate XV.—Lateral cranial vault tracings of triplets No. 103 and No. 109, superimposing 
on maximum contact with S-N planes parallel. A, Triplet set No. 103. 3B, Triplet set No. 109. 

Plate XVI.—Lateral cranial vault tracings of triplets No. 107 and No. 111, superimpos- 
ine on maximum contact with S-N planes parallel. A, Triplet set No. 107. 3B, Triplet set No. 
324. 


Plate XVII.—Lateral cranial vault tracings of triplets No. 106 and No, 108, superimpos- 
ing on maximum contact with S-N planes parallel. A, Triplet set No. 106. B, Triplet set No. 
108. 
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Bo 
Po 
N 
PNS ANS 
Go 
Po 
Fig. 5, A, B, and C.—Facial polygons. S = Sella turcica. N = Nasion. ANS = An- 
terior nasal spine. Po = Pogonion. Go = Gonion. Ar Ariiculare. PTM = Pterygo- 
maxillary fissure. PNS = Posterior nasal spine. Ba = Basion. Bo = Bolton point. C = 
Condylar apex. 
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question. Their applicability to heredity studies is the point under considera- 
tion. Again, our method has been to compare the polygon tracings of each set 
of triplets, superimposing on the sella-nasion line with registration on sella. 
Plates XVIII to XX present the results. 
If the facial complex as manifested by a polygon is predominantly econ- 
trolled by hereditary factors, then we expect identity or close similarity between 


Plate XVIII. 


=== 8 ALL IDENTICAL 


4 IDENTICAL 


-... C FRATERNAL ALL FRATERNAL 


A, B. 
Plate XIX. 


Plate XVIII.—Facial polygons of triplets No. 103 and No. 109, superimposing on S-N 
with S registered. A, Triplet set No. 103. B, Triplet set No. 109. 

Plate XIX.—Facial polygons of triplets No. 107 and No. 111, superimposing on S-N 
with S registered. A, Triplet set No. 107. B, Triplet set No. 111. 
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polygons of monovular triplets and less similarity between those of diovular 
triplets. Let us begin with set No. 109 (Plate XVIII). We are struck by the 
fact that all three sella-articulare lines superimpose; hence the three N-S-A 
angles are identical. From this point on, there is no longer identity in either 
lines or angles. Since the three S-N lines are of different lengths, as are the 
N-Po lines, the superimposing of the S-N-Po angles is strictly a matter of chanee, 
or rather of geometric coincidence, and not of heredity. Thus, if lines A-S and 
S-N are of identical lengths in the triplet set and angle A-S-N is identical as well, 
but angle S-N-Po differs in each of the three triplets, then the remaining lines 
and angles will not superimpose. In other words, in a polygon of this nature 
we are dealing with a network of highly dependent variables and with a very 
few degrees of freedom. Vary one element and the interrelationships of many 
others are altered in, as Wylie** has observed, unpredictable ways. 
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Plate XX.—Facial polygons of triplets No. 106 and No. 108, superimposing on S-N with 8 


registered. A, Triplet set No. 106. 8B, Triplet set No. 


The least amount of discordance is observed, strangely enough, in the 
triovular set No. 103 (Plate XVIII). In addition to S-N, lines S-A and A-Go 
superimpose almost 100 per cent. However, line A-Go is of different length in 
each polygon; hence, angles A-Go-Po, Go-Po-N, and Go-N-S are discordant for 
the whole triplet set. The polygon comparison of the other triplet sets yields no 
reliable or objective data for discriminating monovular triplets. In faet, in 
triovular set No. 111 the degree of concordance between B and C is greater than 
that between any monovular pair. It will be reealled that these two persons had 
identical blood groupings and showed great physical resemblance (Plate XI). 
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Up to this point we have examined the craniofacial complex as a whole and 
then divided it into its two component parts—the cranial vault and the facial 
complex. We have demonstrated that none of these three complexes, as defined 
in lateral headfilm tracings, are amenable to the study of heritability by the 
twin method of analysis. Let us now turn our attention to smaller units of the 
facial complex. These are illustrated in Fig. 5, B and C. One may be termed 
an upper facial quadrilateral defined by points S, N, ANS, and PNS (Fig. 5, A). 
The other includes denture and mandible and might be labeled the maxillo- 
mandibular quadrilateral. It is defined by the points PNS, ANS, Go, and Po. 
The two quadrilaterals together comprise a major portion of the facial polygon. 

We shall vary our method of analysis and approach the problem from the 
statistical aspect: If it is assumed that each of the four sides of either quadri- 
lateral is an independent variable, that is, independently inherited, then it is 
expected that the difference between similar sides should be less in monovular 
than in diovular triplets. We hasten to say that there is no genetic warranty 
for this assumption. We merely exercise a license which may be justified by 
the end. It is reasonable to suppose that in a few isolated cases chance in 
the form of environmental whimsies might produce a greater difference in 
monovular than in diovular triplets. In the long run, however, the truth would 
be apparent, namely, that monovular are more similar in the length of the 
lines of the quadrilaterals than are diovular triplets. The same assumptions 
would apply to the four angles of each quadrilateral. 


The statistical procedure was as follows: There were six possible monovular 
pairings and twelve diovular pairings. In the upper facial quadrilateral the 
lengths of the four sides were measured at random with respect to the eighteen 
persons. Correction scales' were used on all diameter measurements. The 
differences between corresponding sides of the quadrilateral were recorded for 
each of the eighteen pairs. In order to make each of the four sets of differences 
comparable to each other and additive, they were expressed as proportions of the 
mean of the combined lengths, according to the formula a—b . The four pro- 

(a+b) 


9 

portional differences were then totaled for each of the eighteen pairs. The 
means of these sums for the six monovular pairs and twelve diovular pairs 
were computed and the “t” test for unpaired data was applied to determine 
whether or not the difference between the means was significant. The formula 

X,-X2 

$(Xi-X2)’ 
expect to find no real difference between means; in other words, the two groups 
would be samples drawn from the same universe. The results may be tabulated 


as follows: 


using pooled variances, was applied. Under the null hypothesis, we 


Mean t value P 
Upper facial quadrilateral 
: Monovular pairs 0.150 
Lines Diovular pairs 0.50 
Angles Monovular pairs 0.127 0.333 0.70 


Diovular pairs 0.117 
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Mazillomandibular quadrilateral 


Monovular pairs 0.179 
Lines Diovular pairs 0.211 O66 0.40 
Monovular pairs 0.124 
Angles Diovular pairs 0.169 


In none of the four comparisons is the null hypothesis overthrown. The con- 
clusion is obvious. Neither angles nor diameters of the upper facial or maxillo- 
mandibular quadrilaterals are able to express the differential influence of 
heredity over environment. Angles and diameters, like cranial and facial pro- 
files, are not units of inheritance but are, rather, constructs which cut across, in 
random ways, the phenotypic manifestations of complex growth and functional 
forces operating in the head from prenatal life to moment of observation. 


Apparently some of the traditional types of cephalometrie concepts and 
techniques are not applicable to the study of heritability. Whether we use an 
approach that embraces the entire craniofacial complex or one that subdivides 
the complex into smaller components, the results are the same. None is a real 
biologie entity. None reflects the operation of a single genetically dominated 
system of development. 

Using the techniques of roentgenographie cephalometry, and staying within 
its limitations, can we find smaller units of the craniofacial complex which fit 
our biologic demands and hence might allow us to learn if, where, and how 
heredity exercises a major measure of control in the eraniofacial complex? 

Except in certain cases, the usual lateral headfilm permits one to draw with 
a high degree of reliability the profiles of many skeletal structures. Other 


TABLE XI. KeEy TO BONE TRAITS 


TRAIT NO. | DESCRIPTION 


From Lateral Headfilms 


1 External surface of occipital bone, from Bolton point to lambda, in MSP 

2 External surface of calvarium, from lambda to bregma, in MSP 

3 Profile of external surface of squamous portion of frontal bone, in MSP 

4 External profile of supraorbital portion of frontal bone from nasion to a 
point above the supraorbital ridge, in MSP 


5 Profile of nasal bones in MSP 
6 Profile of cerebral face of orbital portion of frontal bone in MSP 
Profile of cerebral surface of cribriform plates of ethmoid bone in MSP 
8 Profile of dorsum sellae and planum sphenoideum in MSP 
f Profile of sella turcica in MSP 
10 Profile of frontal process of zygomatic bone defined by orbital margin and 
anterior margin of temporal fossa, in MSP 
11 Profile of anterior portion of maxillary alveolus and nasal surface of 
palatine process of maxillary bone, in MSP 
12 Profile of oral surface of palatine process of maxillary bone, in MSP 
13 Profile of inferior border of mandible, from gonion to menton, in MSP 
14 Profile of posterior border of ramus of mandible, from apex of condyle to 
gonion, in MSP 
15 Profile of the posterior margin of the mandibular symphysis, in MSP 
16 Profile of the anterior margin of the mandibular symphysis, in MSP 
From Frontal Headfilms 
7 Profile of mandible from a point on the right posterior border of the ramus 


intersected by the mastoid process to the equivalent point on the left side 
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structures cannot be observed at all or, at best, can be drawn only in a specula- 
tive way. We found that there were at least 17 continuous-line outlines or pro- 
files of individual bone segments that could be drawn accurately. By this, we 
mean that different observers can make tracings of these particular profiles which 
superimpose. The seventeen traits have been defined in Table XI and illustrated 


Fig. 6.—Identification of individual bone traits, (For key, see Table XI.) 


graphically in Fig. 6. One is traced from a frontal headfilm and the other 
sixteen from lateral headfilms. It will be observed that each expresses the 
morphology of one or more aspects of a single bone as observed in two dimensions 
on a headfilm. These “traits,” as we call them, can be ealled constructs only in 
the sense that any morphologic characteristic which is observed or measured is 
not deseriptive of the entire structure. Each trait describes an aspect of the 
form of a single structural unit which is the expression of a definable system of 
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growth. We do not mean to imply that the control of any one of these structures 
is a-simple genetic one or that environment plays no role. This would be naive, 
as we have stated several times previously. On the other hand, because a single 
system seems plausible in the development of each trait, we might hope that 
the genetic influence in this system might be discerned if predominant. 

There being eighteen possible pairings of the six triplet sets, tracings of 
each of the seventeen traits were compared for each pair and maximum super- 
imposition was attempted. Again, a source of bias was eliminated by having 
made these tracings before zygosity of the triplets was established. Examples of 
the results of this test are presented in Fig. 7. The number under each pair of 
tracings indicates the trait, the letter “a” indicates the comparison of a 
monovular pair, and the letter “b” designates the comparison of a diovular pair. 
There was no selection of pairs otherwise. In each of the illustrations A and C 
of set No. 106 represent the monovular pair and B and C of set No. 107 represent 
the diovular pair. As can be observed in Fig. 7, concordance is indicated only 
when the tracings are so similar that the smudge of the tracing pencil could have 
accounted for the difference. Discordance is anything more disparate than this. 
On the basis of this criterion, a check list of concordances and disordances was 
prepared for each of the seventeen traits for all eighteen pairs. The results are 
presented in Table XII. The number of concordances is totaled for each pair 
and then expressed as a proportion of the total number of traits. 


TABLE XIT. CONCORDANCE (+) AND DISCORDANCE (-) IN INDIVIDUAL BONE TRAITS 


TRAIT 


TRIPLET SET 


103 106 107 | 108 109 
NO. | 2 | 
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In set No. 103, which is a triovular set, the relative amount of concordances 
for any possible pairing is less than 25 per cent. In set No. 109, which is a 
monovular set, the proportion of concordances ranges from 82 per cent to 94 per 
cent. In set No. 106, in which A and C (the pair designated by 3) is monovular; 
the two diovular pairings have concordance proportions of 41 per cent each, 
while the monovular pair shows an 88 per cent concordance. The monovular 
pair A and B of set No. 107 shows concordance in all seventeen traits, but the two 
diovular pairings of this set show only an 18 per cent concordance. The 
monovular pair of set No. 108 is similarly distinguishable from the two diovular 
pairings, with a concordance proportion of 76 per cent as opposed to 23 per cent 
and 29 per cent. 

Triplet set No. 111, which is triovular, offers additional rather dramatic 
evidence of the sensitivity of these bone traits to differential genetic constitu- 
tions. As has been observed earlier, it was impossible to diagnose dizygosity of 
B and C on the basis of blood groups and probability estimations based on 
parental blood groupings. The frequency of concordances in the three pairings 
of set No. 111—29, 47, and 35 per cent—can be interpreted only as evidence of 
the triovular origin of this triplet set. 

The clear-cut correlations of these comparisons with the known zygosities of 
the triplets is evidence, we feel, of the predominant role of heredity in the forma- 
tion of the skeletal units (the individual bones) of the craniofacial complex. 

If we may project our results by ascribing to heredity the major role in 
creating the distinctive morphology of each bone, as that morphology is in- 
terpreted by lateral or frontal tracings, then we are confronted with a most in- 
teresting problem. It has been established, we believe, that two or three litter- 
mates having identical genetic constitutions will have practically identical bone 
morphology. Then why do these same persons develop facial and cranial pro- 
files which are different in varying degrees and in various ways? The under- 
lying bone structure may be identical; yet, the total configuration may be quite 
different. An interesting example may be cited at this point. If the lateral 
tracings of the mandibles of monovular twins are compared by registering on Po 
and superimposing the inferior border of the corpus, the rami will not necessarily 
superimpose. If the posterior borders of the rami are first superimposed with 
registry on the apex of the condyle, then the inferior borders of the corpus will 
not superimpose. Since both traits (posterior border of ramus and inferior 
border of corpus) superimpose independently (Fig. 7, 13a and 14a), the differ- 
entiating factor must be the gonial angle or, to put it more meaningfully, the 
way in which ramus and corpus have become related to each other. We can only 
speculate as to what forces operate on the mandible to alter this relationship, 
but if, within a single bony unit, relationships of one portion to another are 
dependent upon one or more unidentifiable environmental factors, then how 
may we interpret the craniofacial complex in which many bones somehow 
achieve an interrelationship that is characteristically human? These are interest- 
ing questions that arise out of the central problem of this article, but they will 
require much thought and perseverence and the application of techniques which 
are new or borrowed from other fields. 
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In searching for ways of identifying the contribution of heredity to the 
craniofacial complex, we were forced farther and farther away from a study of 
the craniofacial complex itself. We were led to the examination of elements of 
the complex as simple as could be discerned within the limitations of the roent- 
genographie cephalometric technique. Only when this happened did we strike 
“nay dirt.” The various contours of individual bones reflect the strong control 
of genes. This led us to postulate that bones and segments of bones of the cranio- 
facial complex are, in their morphologic configurations, subject predominantly 
to the influence of heredity. It seems apparent, however, that in their various 
inter- and intrarelationships which together make up a harmonious (or un- 
harmonious) head and face, the environment is in the driver’s seat. 


SUMMARY AND CONCLUSIONS 


In a study of six sets of same-sex triplets, the hypothesis of genetic deter- 
mination of the craniofacial complex was tested. The major problem was to 
determine which, if any, traits of the craniofacial complex as defined in lateral 
and frontal headfilm tracings are amenable to heritability estimations. The use 
of triplets of the same sex offers distinet advantages over the usual twin method 
and is the best caleulated of the various genetic methodologies for testing the 
hypothesis of heritability. 

The twin study method raises the problem of zygosity diagnosis. In this 
article various techniques were followed to establish zygosity. They included 
blood grouping, probability estimations based upon parents’ blood groups, lower 
first premolar structures, Carabelli’s anomaly, fingerprint patterns and ridge 
counts, the taster test for sensitivity to phenylthiocarbamide, height, weight, and 
body build. Photographs in color and in black and white with head orientation 
in the Frankfort horizontal plane were presented in order to provide the reader 
with a general impression of physical appearance. 

The value of each technique in estimating zygosity was discussed, and the 
following conclusions were reached: The use of blood grouping, premolar traits, 
ridge counts, and Carabelli’s trait will together give highly reliable deter- 
minations of zygosity. Nevertheless only dizygosity can be indicated with 
certainty; monozygosity can be indicated only with a greater or lesser degree 
of probability. The use of the combined techniques affords the best probability 
estimate. It was pointed out that conclusions as to the operation of genetic 
faetors which are based upon erroneous or inadequate diagnosis of zygosity are 
neither reliable nor valid. 

Having established zygosity in each of the six triplet sets beyond a reason- 
able doubt, we compared the tracings of lateral and frontal headfilms by a 
variety of methods to determine whether identical and dissimilar genetic consti- 
tutions in littermates were reflected differentially in the craniofacial complex. 
A procedure of working from the complex to the simple was followed. The 
entire outline of the craniofacial skeleton, as observed in lateral headfilms, was 
examined as an entity. It was found that there was no correlation between vari- 
ability and zygosity; hence, the craniofacial complex was just that—-a complex 
of so many interactions of discrete elements and forces that the role of heredity 
could not be discerned, let alone estimated. 
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The craniofacial complex was then divided into its component parts—the 
eranial vault and the facial complex. By different methods of registry and 
superimposition, it was revealed that the cranial vault outline is really a 
composite, consisting of the outline of the calvarium and the outline of the 
cranial base. The different developmental histories of the calvarial bones and 
the cranial base give biologic reality to this conclusion. When each aspect of the 
cranial complex was examined singly, however, it was found that neither shows 
a positive correlation with zygosity; hence, neither is able to discriminate between 
predominance of heredity or of environment. 


The facial complex was studied by means of a conventional type of polygon. 
With registry on sella, and superimposing S-N, tracings of monovular pairs 
afforded no greater concordance or discordance than did tracings of diovular 
pairs. The facial complex was then broken down into two component quadri- 
laterals—the upper facial and the maxillomandibular. A statistical approach 
was taken in which the four sides and the four angles of each quadrilateral were 
measured following the application of correction factors. The mean differences 
between each of eighteen pairings, six monovular and twelve diovular, were 
ealeulated and tests of significance were applied. It was found that there was 
no greater similarity in lengths of lines or degrees of angles in monovular twins 
than in diovular twins, in either the upper facial or the maxillomandibular com- 
plex. The utility of diameters and angles, which are in reality simply mental 
constructs, for recognizing the inheritance factor is brought into serious question. 

The final operation in this study was to define aspects of individual bones, 
as observed in lateral and frontal headfilms, in terms of profile lines. The pro- 
file of an individual bone or segment of bone is one expression of the total 
morphologic configuration of that bone. It possesses the virtue of being closer 
to reflecting the operation of a single system of growth than any traits previously 
considered. 

Seventeen such bone profiles were defined and examined. Comparison was 
made by attempting to superimpose the single bone profile tracings of monovular 
pairs and diovular pairs. Almost perfect concordance was the rule in monovular 
triplets, while only a low degree of concordance (below 50 per cent) was found 
in diovular triplets. It was thus demonstrated that the simplest type of trait 
—morphologie aspects of single bones—is the best indicator of the control of 
hereditary factors in the craniofacial complex. It was felt that zygosity could 
be determined in this way with the same high degree of reliability exhibited by 
blood groups, premolar traits, and ridge counts, taken singly or together. 

From our study of seventeen bone traits defined in terms of lateral and 
frontal headfilm tracings, we might speculate that the morphology of all the 
bones of the craniofacial complex are under the rather rigid control of hereditary 
forees. If this be so, then how may we explain the variability in craniofacial 
outline that is as apparent in monovular littermates as in diovular and triovular 
littermates? It would seem that heredity governs morphology, but environment 
in its multitudinous facets has much to say about how these bony elements shall 
combine to achieve what interests us most—the harmonious (or unharmonious) 
head and face. 
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THE ACRYLIC LABIAL ARCH 


Jack PrERLOw, B.S., D.D.S.,* FLusuine, N. Y. 


HE number of original appliances used at present in orthodontic therapy 

is considerable. According to a recent orthodontic summary sheet from the 
Bureau of Dentistry, issued by the Department of Health of New York City, 
there are at least a dozen of these major appliances in current use. Moreover, 
the practitioner knows that each of the more important of the appliances has at 
least one or more variations of a particular kind or type. For example, the 
basic edgewise arch has burgeoned forth into many subtypes of the original 
Angle appliance. To be more specific, let me say that each orthodontist so uses 
and modifies what is known in our profession as the edgewise technique that 
it becomes more or less a matter of individual selection and application. Then, 
of course, there are many minor or unknown appliances, all with their various 
modifications, in the arsenal of the orthodontic clinician. Certainly, therefore, 
it is correct, speaking somewhat hyperbolically, to say that the modifications to- 
gether with the original models make the number of appliances used in ortho- 
dontic treatment almost legion. 

I have written this not in eriticism but merely as a statement of existing 
facts in orthodontic therapy. There are, of course, those who hold that the lack 
of a single modus operandi in contrast to a number of treatment methods 
militates against the right of orthodonties to call itself a science. On the con- 
trary, it is in the very nature of science to be experimental in the search for 
new, better, and even different methods of treatment. Does it matter, then, if 
the goal of successful treatment is reached by more than one road? Our own 
specialty has been enriched and has grown as a science (and, if you wish, also as 
an art) beeause of its dynamic qualities. Certainly, the great progress achieved 
in orthodonties has not been the result of any complete unanimity of thought. 
It is nearer the truth to say that progress has been due to new discoveries and 
new knowledge developed because of conflicting viewpoints. Naturally, it is 
much easier to think in the traditional mold than it is to create a new matrix 
into which one, so to speak, can pour new and original ideas. In the age of con- 
formity in which we are living, this is especially true. 

I should like to proceed with the immediate problem of the acrylic labial 
arch. However, I think that it is necessary first to say a few words about some 
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of the prevailing ideas concerning anchorage in order to make cleaver the 
reasons for the use of this arch. 

‘No one, for instance, can help being impressed by the fine results achieved 
by Tweed’s followers with their most carefully made mandibular anchorage 
preparation. On the other hand, there are the fine clinical results that have 
crowned the work of William L. Wilson! of Boston. Dr. Wilson employs an 


extremely simple form cf anchorage, a variation of the Mershon lingual arch, 
the looped lingual arch. 


Many orthodontists are asking themselves the following questions: “Is the 
so-called dynamic form of prepared mandibular anchorage a sine qua non of 
orthodontic treatment?” “Is it necessary?” “Can I simplify this proeedure 
and still achieve a fine result?” The future alone can give the answer to the 
widespread use of prepared mandibular anchorage. 


The effectiveness of root movement that employs tip-back bends and torque 
was the subject of a very provocative paper entitled “Tissue Changes Oecurring 
During Orthodontic Movement in the Macaque Rhesus Monkey.” It was read 
by Drs. Huettner and Whitman? at a meeting of the American Association of 
Orthodontists in New Orleans on May 14, 1957. The high light of the paper was 
the presentation of indisputable evidence as to the deleterious effect of the use 
of tip-back bends and torque forces. The evidence also showed that these forces 
produced extensive resorption to the roots of the banded teeth of the monkeys. 

Consequently, many orthodontists have been alerted to the inherent dis- 
advantages of a too rigid application of the mandibular anchorage as practiced 
by the devotees of Tweed. Orthodontists are relying more and more on natural 
evolution, not forgetting that while good anchorage is a prime essential in 
treatment, it should be achieved by less drastic and facile means. Many 


orthodontists are now attempting more pragmatic methods of anchorage con- 
trol. 


Among those who have been most successful in winning the attention of 
the profession is Bedell,* who uses tissue-bearing appliances for mandibular 
anchorage. Moyers and Higley‘ describe a stabilizing plate for the same pur- 
pose, thus doing away with the need for intricate mechanisms. Recently, 
Lusterman® has given the profession his tissue- and tooth-borne appliance. 
Leaving only the molar bands, he dispenses with the other bands later on in his 
treatment. An acrylic removable appliance is employed which permits minor 


changes in tooth movement and at the same time maintains an effective means 
of anchorage. 


My own interest in the problem was primarily that of the clinical ortho- 
dontist; I was particularly concerned with the experimental aspects of our 
specialty. It was almost solely due to a question asked, I dare say, out of sheer 
curiosity by a teen-age girl patient about four vears ago that I was stimulated 
to seek another means of mandibular anchorage. In this patient’s ease, the ex- 
traction of lower premolars was required, and I used the Bull method of space 
closure. After an appropriate interval, all the lower teeth were fully banded 
and the space closure was completed; a good arrangement of the teeth was 
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secured. As I was now ready for treatment in the maxillary arch, with the 
necessary premolar extractions, I so informed the patient. Unexpectedly, the 
patient, who was very bright, now posed the thought-provoking question: “Why 
aren’t the lower bands removed now that the teeth are straight?” Taken some- 
what aback, I gave her an explanation in nontechnical language of the reasons 
why the lower bands have to be left in place with the arch even though the 
teeth are evenly arranged and apparently corrected. After considerable 
deliberation and laboratory work, I surprised the patient, a month later, by 
removing all the lower bands with the exception of those on the molars. I 
inserted a modified heavy labial arch which was incorporated with an acrylic 
piece or attachment in conjunction with a fixed lingual arch. I felt it most 
appropriate to call this appliance the “acrylic labial arch.” After this was 
applied as a means of anchorage to the mandibular arch, Class II elastics were 
used for about a year until the case was satisfactorily and uneventfully com- 
pleted. 

Following this happy experiment, the acrylic labial arch has been used very 
often in my practice, and I have found it to be extremely satisfactory. The 
use of this appliance as a simplification of mandibular anchorage control has 
also permitted me to remove the lower bands from eight to ten months sooner 
than it could otherwise have been done. Then, too, it has served with equal 
efficiency in nonextraction cases. 

Specifically, the acrylic labial arch is an appliance that is characterized by 
an attachment which is incorporated into the anterior segment of a heavy labial 
arch. The patient inserts the appliance into and removes it from the buccal 
tubes of the molar bands. It is held in position passively by strong elasties 
(Fig. 1, A). 

Now it is by virtue of the direction of the insertion, which is antero- 
posterior, that it is possible to fashion the quick-setting acrylic attachment to 
encompass the labial surfaces of the lower six teeth anteriorly from the gingival 
to the incisal regions as well as from canine to canine. The acrylic attachment 
is so precise in adaptation, because of the very nature of its fabrication that this 
encompassment even includes the interproximal surfaces. Moreover the grip or 
retention is so marked that, in essence, the function that it performs is equiva- 
lent to bands without many of the latter’s well-known shortcomings. Thus, a 
unitization of the lower arch is attained. To be more specific, this is aecom- 
plished by virtue of the acrylic labial arch controlling the six anterior teeth 
from the labial aspect in combination with a simple fixed lingual arch con- 
trolling all the teeth from the lingual aspect (Fig. 1, B). 

Again, by simple modifications, the acrylic arch can be made to perform 
other functions. To illustrate, merely by the addition of increments of the 
acrylic material, the acrylic attachment can be drawn out sufficiently to contact 
the lower lip. The muscles are employed as an activating posterior force to 
resist the displacing tendency of the lower anterior teeth from their base 
during Class II elastic application (Fig. 1, C). As for the ill effects of the 
lower lip when it is trapped by the maxillary incisors, in a number of Class II, 
Division 1 eases the studies done by White, Gardner, and Leighton® bear definite 
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proof. In Fig. 1, D the lower incisors are lingually inclined and crowded, and 
the dental length of the arch is decreased. This explains why the lower lip 
muscles can be harnessed to resist the displacement of the anterior teeth from 
their base. The addition of a plumper to the acrylic attachment will activate 
these muscles and lend them the necessary resistance. 


Fig. 1.—A and B, Drawings of acrylic labial arch setup. It is used in combination with 
a fixed lingual arch. Longitudinal sections of incisors in B illustrate modification of the 
acrylic attaehment. C and D, For explanation, see text. 


_ Another modification of the acrylic attachment will serve the purpose of 
covering the incisal edges with a ledge and a small tongue piece that will allow 
for a sufficient bite opening. As a result, the maxillary teeth are free of occlusal 
contact and are also permitted the freedom of downward movement. The idea 
of freeing the maxillary posterior teeth and not having any restraining 
measures during a particular period in treatment is supported by the weight of 
studies and authorities. Holdaway,’ in a recent article, wrote: “. .. through 
studies, Ricketts and others have pointed out a decided tendeney for faster 
downward growth of the teeth in the upper molar areas than in the upper 
incisor area during the usual age period in which orthodontic patients are 
treated.” 


In addition to the application of the usual appliance therapy, the maxillary 
incisors are at the same time aided in their efforts to move upward and back- 
ward by the inclined-plane effect of the aerylie ledge. The action is completed 
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when contact is made with the maxillary lingual surfaces of these teeth at a 
desirable axial inclination, that is, their crowns are kept slightly labial to their 
roots and work against any “rat” bite. The action of this inclined effect is a 
valuable auxiliary to the mechanical procedures which are often necessary for 
maxillary lingual root torque. 

The patient is instructed to take out the appliance after each meal for the 
removal of detritus. Stops are at the mesial ends of the buceal tubes. The 
appliance itself is held securely in position by the patient’s placement of strong 
elastics from hooks behind and below the bueeal tubes to small gingivally 
soldered hooks in the region of the premolars. Here there is no active force; the 
sole purpose of the elastics is to keep the aerylie labial arch in place. Class II 
foree cannot possibly displace the arch because of the much greater force hold- 
ing it. 
CONSTRUCTON OF ACRYLIC LABIAL ARCH 


The initial operation is, of course, the fabrication of the modified arch in 
preparation for the acrylic attachment. This attachment can be made directly 
in the mouth or the acrylic can be constructed first on the model with the final 
adaptation of the lower anterior teeth made in the mouth. Because of its 
sequence, this latter application can be called the indirect-direct method. 

Here the indirect-direct method will be described. In the mandible all 
bands except the molar bands are removed. If there is a lingual or buceal tube 
it should be left on, since it serves as a means of accurate seating of the bands 
in the alginate impression. A soldered fixed lingual arch is constructed on a 
model. When at all possible, second molars should be ineluded, making wire 
contact on the lingual surfaces of all the teeth as well as on the cinguli of the 
lower anterior teeth. Two 14 inch buceal tubes are soldered on the molar bands, 
and a heavy steel arch (0.040 inch) is shaped and fitted with marks made in 
front of the mesial ends of the bueceal tubes. Then the arch is removed and 
prepared for the welding of the continuous 0.036 inch eyelets. These eyelets 
are made by punching out 0.020 inch dead soft S.S. wire with simple modified 
pliers (Fig. 2, A). An adequate length is next welded gingivally from the 
mesial mark on the arch to that of the opposite side. A fine-pointed electrode is 
placed between the crests of the eyelets, and a groove electrode is used to hold 
the heavy arch wire. The heavy arch has been converted into a perforated one 
which will fix the acrylic attachment firmly to it. Easily and securely, the soft 
0.020 inch wire welds itself to the arch wire as the dead soft wire flattens some- 
what against the arch, absorbing all the heat in the process without, however, 
damaging it (Fig. 2, B and C). Solder is added to reinforce the welds for 
adequate stops and also to prevent the disunion of eyelets and arch wire. At 
a point between the canine and the premolar, two 0.029 inch soft S.S. wire hooks 
are soldered gingivally. Enough solder is used to enclose soft and hard wire for 
additional reinforcement. The hooks should be small. 

The anterior teeth, to continue with the process, are covered with tin foil 
to permit the subsequent removal of the acrylic attachment. About 1 e.c. of 
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monomer is placed in a receptacle and clear polymer is then added to saturate 
the liquid. After a minute or so, the ingredients in the receptacle become quite 
doughy and can now be manipulated with one’s fingers to the length of 1 inch. 


Fig. 2.—A, Drawings of dies for making modified pliers. B, Continuous eyelets punched 
out from soft steel wire and welded onto heavy arch. Arch is now perforated. C, Front view 
of modified arch. 


The material is then pressed into the eyelets and wrapped around the anterior 
segments of the arch. The areh is inserted into the buceal tubes all the way 
until it ean go no further beeause of the stops. Very quickly, the aerylie is 
molded against the labial surfaces of the anterior teeth from the gingival to the 
incisal aspects and from canine to canine. The acrylic piece should extend 
about 2 mm. below the cervical line. After setting, the tin foil is removed from 
inside the aerylie piece. It is roughened with a round burr on the inside and 
polished with pumice (Fig. 3). Should any accretions of aerylie be necessary 
later, they can be made. 

The appliance is now ready to be checked and fitted in the mouth of the 
patient in the chair. The soldered lingual arch with band is first cemented in 
the mouth, and now everything is set for the final fitting of the labial arch. A 
small mixture of clear acrylic is made and applied with a brush to the inner 
surface of the acrylic attachment. The arch is quickly inserted into the buceal 
tubes all the way to the stops. The last step is very important, since its purpose 
is to obtain a perfect adaptation of the labial surfaces of the natural teeth, espe- 
cially the interproximal areas which are essential for the adequate control of 
these teeth from adverse and undesirable movement. 


| 
i 
\ - 
= 
if 
C. Lee i 
| | 
| 
: 
} 
t 
| 


PERLOW Am. J. Orthodontics 
March, 1959 


Fig. 3.—Progressive steps in construction of labial acrylic arch. 


CASE REPORTS 


Case 1, Patient L. F. (Fig. 4).—This was a Class I ease with extremely protruding 
maxillary teeth. The case appeared to be an easy one, and it seemed that it could be resolved 
in a short time by the application of extraoral force and a simple elastic to press against 
the maxillary incisors. However, the patient refused to wear the extraoral appliance. I did 
not discontinue the case. Instead, I tried the acrylic labial arch in conjunction with the fixed 
lingual arch and with Class II elastics as the source of anchorage. The patient was most 
cooperative in using the elastics, 


Case 2, Patient J. L. (Fig. 5).—This was a Class II, Division 1 case. Here extraoral 
therapy failed to achieve distal movement of the maxillary posterior teeth. It appeared that 
there was no choice but to compromise in treatment by extracting the premolars. I decided 
on second thought, however, to see whether or not the use of the acrylic labial arch in con- 
junction with the fixed lingual arch would resolve the problem. Six months later, with the 
use of Class II elastic anchorage, the maxillary posterior molars and premolars were moved 
distally into their normal mesiodistal relationship. After a few more months the canines were 
in their proper position. Finally, the maxillary incisors were moved into their correct overjet 
and overbite relationship. The entire treatment took thirteen months. Yet, it took almost 
a year to learn the absolute futility of using extraoral therapy in this case. 


Case 3, Patient C. A.—This was a Class I bimaxillary protrusion case (Fig. 6) which 
required the extraction of four premolars. After the lower arch was properly aligned, subse- 
quent to the extraction of the lower premolars with leveling closure of spaces and paralleling 
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of roots, all the bands except those on the molars were removed. In order to prevent the 
lower molars from moving forward, it was necessary, of course, to use extraoral foree. There- 
fore, a fixed lingual arch was inserted, together with an acrylic labial arch. 

After the routine premolar extractions in the maxillary arch, the usual teclpique of 
space closure was instituted. During the mechanical procedures in the maxilla, the lower arch 
with the above-mentioned appliances was used as a Class II anchorage. In this way, a period 
of from eight to ten months of wearing bands in the lower jaw was eliminated. 

Fig. 7 shows occlusal views of models before and after treatment. 


Fig. 4.—Case 1, Patient L. F. Pretreatment and progress photographs. 


Case 4, Patient R. T. (Fig. 8).—This was a Class II, Division 1 bimaxillary protrusion 


ease. Here, too, four premolars were extracted, and treatment followed the same pattern as 
in Case 3. 


It will be noted, however, that the patient in this case shows a more pronounced 


facial disharmony and aberration of the jaws than Patient C. A. in Case 3. It was necessary 


to resort to both passive and active extraoral force in addition to the use of Class IT elasties. 
The elastics were applied to the mandible, which had the aerylic arch in conjunction with the 
fixed lingual arch. 


It will be noted that the patient had sustained a fracture of the maxillary right central 
incisor, which subsequently required root canal therapy. 
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2, Patient Before and after treatment. 
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Fig. 6.—Case 3, Patient C. A. Before and after treatment. 
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Skepticism as to the effectiveness of Class II intermaxillary traction has 
recently been increasing. As a counteraction, in an effort to overcome some of 
the shortcomings, orthodontists are more and more utilizing extraoral therapy 
instead. Moreover, like most converts, they see practically no virtue at all in 
the “old” therapy and are fanatical about the virtues of the new therapy. As 
a natural corollary to this fanaticism, the most extravagant claims are put 
forth. 


Fig. 7.—Case 3, Patient C. A. Models before and after treatment. 


Unwarranted use of extraoral therapy may again create a reaction against 
it. Graber,? who has made an extensive study of this appliance, has shown 
some disadvantages of extraoral force when it is employed as the only therapy. 
Among the untoward results are the following: “Incomplete correction of 
tooth malrelationship, excessive distal tipping of maxillary first molars, possible 
excessive lingual tipping of maxillary incisors, possible unilateral response in 
correction of Class II relationship, and difficulty in control of excessive over- 
bite.” 

A proper understanding of the respective roles played by both forms of 
anchorage is an invaluable aid toward achieving satisfactory results. Viewed 
objectively, Class II anchorage appears to improve facial esthetics and to affect 
mandibular growth. This conclusion has been confirmed through the observation 
of many eases. Holdaway’ refers to this as the “Tweed type of mandibular 
growth response” and then adds the following stricture: “. . . not because 


Tweed is the only orthodontist who gets such a response, but because of greater 
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T. Before and after treatment. 


Patient R. 


Fig. 8.—Case 4, 
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frequency and extent of such responses among his patients.” In this connec- 
tion, attention is directed to Cases 2, 3, and 4, in which the photographs illus- 
trate the improvement in facial esthetics and growth response as a consequence 
of Class IT intermaxillary traction. 


CONCLUSION 


The acrylic labial arch is a simplification of mandibular anchorage control 
and ean be used effectively in both extraction and nonextraction cases. The 
primary requirement for its successful use is that the arch should be a good one. 
It is possible to eliminate bands much sooner in extraction cases than in non- 
extraction cases and still maintain adequate anchorage. In nonextraction cases, 
if the lower arch permits, the appliance can be inserted at the beginning of the 
treatment or after the corrections have been made. The lower lip muscles are 
utilized as deterrents to prevent the displacement of the anterior teeth from 
their base. As for the acrylic labial arch itself, it becomes a bite opening 
appliance, allowing the posterior teeth to move in a downward position while 
the upper incisors can move upward and backward at a determined axial in- 
clination. This two-pronged effect is a check against the tendeney toward rat- 
bite. 
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This handbook serves its purpose in an admirable fashion as an intro- 
duction to students and general dentists in the principles of orthodontics. In 
the words of the author, it ‘‘ presupposes very little background on the part 
of the reader. It really has two purposes: to serve as an introductory text 
for students who intend to become general practitioners, and to supply to those 
in dental practice who did not have the benefits of a recent undergraduate 
course in orthodontics fundamental knowledge that may be applied in the 
day-by-day practice of dentistry.”’ 

The book is divided into three principal sections: growth, diagnosis, 
and treatment. The section on growth is particularly well conceived; it starts 
out with the embryology of the face and cranium, continues with the develop- 
ment of the deciduous and permanent dentitions, and coneludes with the 
changes that take place in the masticatory system during maturity. Other 
chapters in this section consider the growth of cranial and facial bones, the 
role of musculature in the development of the face, and the etiology of maloc- 
clusion. 


The first chapter on diagnosis discusses the importance of the original ex- 
amination; it stresses complete records and provides excellent charts from the 
State University of Iowa on general growth and on the normal size, position, 
and eruption of the teeth. The chapter on classification lists the various 
‘“systems’’ in orthodontics, with emphasis on the familiar Angle method. This | 
is followed with comments on the indications for treatment in the deciduous, | 
mixed, and permanent dentitions. 


The first chapter in the section on treatment is devoted to clinical ortho- | 
donties. A full discussion is given on missing, impacted, submerged, and super- I 
numerary teeth. Also described are cross-bites, open-bites, discrepancies in tooth | 
size, arch length measurements, the labial frenum, and correction of Class II and . 
Class III irregularities. This chapter concludes with a discussion of gross | 
facial deformities, such as mandibular prognathism and cleft lips and palates. H 

The second chapter in this section deals with the general dentist’s re- | 
sponsibilities in making the original diagnosis and in securing proper refer- ! 
ences. The final chapter is devoted to techniques, materials, and instruments. H 
It deseribes the various appliances currently in use in orthodonties and gives | 
instructions in the construction of bands, arch wires, acrylie bite planes, head | 
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gear, Hawley retainers, space maintainers, and the Higley stabilizing plate. 
The text is concluded with a competent discussion of myofunctional therapy 
and the oeelusal equilibration of teeth. 

If any criticism is to be made of the book, it would deal with the emphasis 
on complex mechanical procedures in an orthodontic text for general dentists; 
nearly two-thirds of the book is devoted to appliances, several of which tax 
the ingenuity of the experienced orthodontist. The general dentist is much 
too busy with the complicated techniques of his own procedures to want to 
become involved in the equally intricate mechanical details of orthodontic 
treatment. 

He wants, instead, more explicit information on the etiology and _ pre- 
liminary diagnosis of malocclusion so that he ean guide his patients in an in- 
telligent manner prior to orthodontic consultation. He is aware of current 
advanees in orthodontic diagnosis, and he realizes that some of these procedures 
ean also be applied to problems in general dentistry. Yet, the diagnostic 
methods of cephalometries, widely used by American orthodontists, are scarcely 
mentioned in this text, whereas a detailed technical description is given to the 
European systems of monoblocks and oral shields which are rarely applied 
by American orthodontists to accomplish the treatment detail they strive to 
achieve. 

A point in question is the discussion on serial extraction. Salzmann stated 
the problem correctly in an editorial warning to orthodontists in the November, 
1958, issue of the AMERICAN JOURNAL OF ORTHODONTICS: ‘‘This procedure 
requires a fine diagnostic sense and wide clinical experience, especially as to 
whether and when it should be performed.’’ If the experienced orthodontist 
needs to be warned about its dangers, certainly the general dentist will want 
no part of it. 

The paragraphs on serial extraction also need clarification. The casual 
reader will gain the impression that deciduous teeth are removed in a serial 
manner to encourage the early eruption of the permanent ecuspids. Actually, 
serial extraction is a procedure designed not to promote cuspid eruption, as 
the author seems to imply, but instead to ensure prompt eruption of the first 
premolar so that the cuspid can erupt of its own accord into the remaining 
space after the first premolar has been extracted. The text carries a proper 
warning as to the dangers of serial extraction; yet, is should have been more 
emphatic in stressing that it is applied only in marked discrepancy irregularities 
and that the orthodontist is the one who must assume the responsibility for 
the diagnosis and treatment of these critical conditions. 

Nevertheless, this handbook of orthodontics fills a need for the general 
dentist, and the specialist will find it of more than passing interest. It is 
well illustrated with clinical photographs, line drawings, and appropriate 
tables, and it is printed with a legible type face on a high-quality paper. 


B. F. Dewel. 
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News and Notes 


American Association of Orthodontists 
Registration of Nonmembers for Attendance at Annual Sessions 


To ensure full participation of all active members of the American Association of 
Orthodontists, the following classification of nonmembers eligible to attend and schedule 
of attendance fees, which will be charged at the time of registration, has been set up for 
the coming annual session of the Association at the Statler-Hilton Hotel, Detroit, Michigan, 
May 3 to 7, 1959. 


A. No Attendance Fee. 


1. Full-time teachers in university dental schools. 

2. Full-time graduate or postgraduate students in university orthodontic de- 
partments. It will be necessary to present a letter from the dean of the 
school certifying the status of the student. 

3. Dentists from outside Canada or the United States of America who are 
members of recognized dental or orthodontic organizations. 


B. Attendance Fee—$10.00. 


1. Associate or junior members of constituent societies of the American 
Association of Orthodontists. 
2. Recent graduates of university orthodontic departments who are in Gov- 
ernment Service. 
C. Attendance Fee—$20.00. 


1. Recent graduates of university orthodontic departments who are not mem- 
bers of constituent societies of the American Association of Orthodon- 
tists. 

2. Other guests. 


Those persons who would be classified under the heading of C-1 or C-2 above are re- 
quired to apply to the chairman of the Credentials Committee at least sixty days before 
the session for proper forms, which will require (a) written endorsement by two active 
members of the A.A.O. in the applicant’s vicinity, (b) that the applicant be a member 
in good standing of the American Dental Association, and (¢c) that the applicant never has 
been rejected for membership in any of the constituent societies of the A.A.O. 

Those persons who would be classified under the headings of A or B would be re- 
quired only to submit credentials identifying themselves as being in one of these ecate- 
gories at the time of registration. Advanced reservations, which are by far most desir- 
able, can be applied for by clearing one’s credentials with the Credentials Committee by 
March 1, 1959. 


Registration under categories C-1 and C-2 will, of necessity, be limited. 


David L. Hall, Chairman 
Credentials Committee 

660 Cadieux Rd. 

Grosse Pointe 30, Michigan 
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American Association of Orthodontists 
Fifty-fifth Annual Session 
Statler-Hilton Hotel 
Detroit, Michigan 
May 3-7, 1959 


We look forward sincerely to weleoming you in Detroit, hoping to make your visit one 
of leisure, comfort, and inspiration. 

In some respects we have great need for your help in attaining those objectives, and 
an attempt will now be made to suggest how you may help to make the Detroit meeting a 
more pleasant experience. 

Recently, members of the A. A. O. received from Secretary Shepard the following: 

1. Card for hotel room reservations. 

2. Card to register attendance at the session. 


3. Form on which to express preference at Limited Attendance Clinics. 


4. Form on which to make reservations for social functions. 


It is suggested that you complete these forms as quickly as possible, according to direc- 
tions, and return them as specified. You will thus be considered to be ‘‘preregistered,’’ 
and all you will have to do is walk up to the ‘‘Preregistration Desk,’’ sign your card, and 
collect your tickets. There will be no waiting, no confusion. 

For those who do not ‘‘preregister,’’ there is chance of confusion and delay. As a 
matter of fact, any preregistrations received without payment for social functions, where 
requested, will not be honored. 


Your pleasure will be greatly enhanced by observing the above suggestions. Whenever 
you are requested to print your name, please do so, since at former meetings many reserva- 
tion requests were delayed by an illegible signature. 

Please do not return application for social functions or checks in the ballot envelope. 

When arrangements were made for this session three years ago, it was felt that the 
facilities of the Statler-Hilton Hotel would be more than adequate. With our organization 
increasing in size so greatly, it is now recognized that the plans of 1956 do not fit the re- 
quirements of 1959. Accordingly, provisions were made to house the overflow in the Tuller 
Hotel, just across the street. We have 275 rooms there, swelling our total hotel reservations 
to 875 rooms. 

The January, 1959, issue of the JOURNAL carried a preliminary outline of the program. 
It is being repeated in the present issue in a more nearly complete form. 


Sunday, May 3 


10 A.M. to 5 P.M. Registration, Grand Ballroom Foyer. 

10 A.M. to 5 P.M. Board of Directors Meeting, Ivory Room, Ballroom floor. 
12 Noon. Board of Directors Luncheon, Parlor E, Ballroom floor. 
5:30 P.M. to 7:30 P.M. Champagne Reunion, Grand Ballroom, 


Monday, May 4 


8 A.M. to 5 P.M. Registration, Grand Ballroom Foyer. 

9 A.M. to 5 P.M. Exhibit of Case Reports by the 1958 diplomates of the American 
Board of Orthodontics, Bagley Room, Ballroom floor. 

8 A.M. Publications Committee Breakfast, Parlor E, Ballroom floor. 

8 A.M. to 5 P.M. Commercial Exhibits, Wayne Room, Ballroom floor. 


8:30 A.M, to 10:30 A.M, Ladies’ Continental Breakfast, Michigan Room, Ballroom floor. 
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12:15 P.M. Golden Anniversary Luncheon (Dr. Charles R. Baker, presiding), 
Grand Ballroom. 

12:30 P.M. Ladies Luncheon, Sheraton-Cadillae Hotel. 

8 A.M. Breakfast, Southern Society of Orthodontists, Executive Com- 
mittee, Parlor C, Ballroom floor. 

9 A.M. Official Opening of the Meeting. President C. Edward Martinek. 


Invocation. The Rev. Lawrence H. Ashlee, St. Matthias Chureh, 
Detroit, Michigan. 

Address of Weleome. Louis Miriani, Mayor, City of Detroit. 

Response. Dr. George M. Anderson, President-Elect of the Ameri- 
ean Association of Orthodontists. 

President’s Address. Dr. C. Edward Martinek. 


SciENTIFIC MEETING, Grand Ballroom 


(Presiding, Scott T. Holmes, Program Committee Chairman) 


10 A.M. The Philosophy of Orthodontic Diagnosis. Dr. Wendell L. Wylie, 
San Francisco, California. 
11:15 A.M. The Physiologic Bases for Jaw Relationships. Dr. Robert E. 


Moyers, Ann Arbor, Michigan. 
(An original thesis presented to the American Board of 
Orthodontics toward certification ) 

12:15 P.M. Golden Anniversary Luncheon, Grand Ballroom. 

1:45 P.M. Presentation of the Albert H. Ketcham Memorial Award of the 
American Board of Orthodontics. 
Presented by Dr. William R. Humphrey, Denver, Colorado, 
President, American Board of Orthodontics. Accepted by 
Drs. Allan G. Brodie, Chicago, Illinois, and Robert H. W. 
Strang, Bridgeport, Connecticut. 


2:30 P.M. The Role of Diagnostic Aids in the Development of a Diagnosis. 
Dr. Alton W. Moore, Seattle, Washington. 
3:45 P.M. Milo Hellman Research Award. Reading of the Prize Winning 


Essay and Presentation of the award by President Martinek. 


Tuesday, May 5 


8 A.M. to 5 P.M. Registration, Grand Ballroom Foyer. 

8 A.M. to 5 P.M. Commercial Exhibits, Wayne Room, Ballroom floor. 

9 A.M. to 5 P.M. Exhibit of Case Reports by the 1958 diplomates of the American 
Board of Orthodontics, Bagley Room, Ballroom floor. 

8 A.M. Breakfast, A. A. O. Board of Directors, Parlor E, Ballroom floor. 

8:30 A.M. to 10:30 A.M, Ladies’ Continental Breakfast, Michigan Room, Ballroom floor. 

12:30 P.M. Mixed Luncheon, Grand Ballroom (attendance limited to 600 


people). Reservation requests will be honored in the order 
in which they are received. 


SciENTIFIC MEETING, Grand Ballroom 
(Presiding, Carl R. Anderson, Program Committee Co-Chairman) 


9 A.M. The Development of a Treatment Plan in the Light of One’s Con- 
cept of Treatment Objectives. Dr. Joseph Jarabak, Ham- 
mond, Indiana. 

10:15 A.M. The Development of a Treatment Plan in the Light of One’s Con- 
cept of Treatment Objectives. Dr. William L. Wilson, Bos- 
ton, Massachusetts, 
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11:30 A.M. First business meeting of the American Association of Ortho- 
dontists, Grand Ballroom. 
12:30 P.M. Mixed Luncheon, Grand Ballroom. 


2 P.M. to 5 P.M. RESEARCH SECTION, Michigan Room, Ballroom floor 


(Presiding, Dr. J. William Adams, Chairman, Research Committee ) 


The Research Section of the Fifty-Fifth Session of the American 
Association of Orthodontists is respectfully dedicated to 
the memory of Dr. Milo Hellman. A supplement to the 
research program, issued at time of registration, contains 
the details of this phase of the program. Each report will 


be limited to ten minutes. a 


Wednesday, May 6 

8 A.M. to § Registration, Grand Ballroom Foyer. 

8 A.M. to Commercial Exhibits, Wayne Room, Ballroom floor. 

8 A.M. Breakfast for 1960 Program Committee, Parlor F, Ballroom 
floor. 

8 A.M. Secretaries’ Breakfast, Parlor E, Ballroom floor. 

9 A.M. to 5 Exhibit of Case Reports by the 1958 diplomates of the American 
Board of Orthodontics, Bagley Room, Ballroom floor. 

12:15 P.M. Past Presidents’ Luncheon, Parlor E, Ballroom floor. 


ScIENTIFIC MEETING, Grand Ballroom 


(Presiding, Edward A. Cheney, Chairman, Limited Attendance Clinies 
and General Table Clinics ) 


9 A.M. Table Clinies, Grand Ballroom, Michigan Room, English Room 
and Ivory Room. 
2 P.M. Limited Attendance Clinics (rooms to be assigned). 
The theme of the Limited Attendance Clinics will be ‘‘ Diagnosis, 
Treatment Planning and Appliance Therapy.’’ Each speaker 
has been asked to present cases in which he will thoroughly 


cover preliminary study, the use of diagnostic aids, the 
formulation of a diagnosis, the development of a treatment 
plan, and finally the appliance therapy. Attempts have 
been made to select men who will use various types of 
appliance therapy. 


6:30 to 7:30 P.M. President’s Reception and Cocktails, Oak Foyer, Michigan Room 
and English Room, Ballroom floor. 


7:30 P.M. Banquet, Grand Ballroom (music by a name band). 


Thursday, May 7 


8 A.M. to Noon. Registration, Grand Ballroom Foyer. 

8 a.M. to Noon. Commercial Exhibits, Wayne Room, Ballroom floor. 

9 a.M. to Noon. Exhibit of Case Reports by the 1958 diplomates of the American 
Board of Orthodontics, Bagley Room, Ballroom floor. 


SciENTIFIC MEETING, Grand Ballroom 


(Presiding, Ernest N. Bach, Vice-President, American Association of Orthodontists) 


9 A.M. Orthodontics in 1969, Dr. Tom Graber, Chicago, Illinois. 
10:15 A.M. Orthodontics in 1969, Dr. Harold Hillenbrand, Chicago, Illinois. 
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11:30 A.M. Second Business Meeting of the American Association of 
Orthodontists. 
1. Installation of officers. 
2. Presentation of the past-president’s key to CC. Edward 
Martinek by Franklin A. Squires. 
12:30 P.M. Adjournment. 


The committees have endeavored to make this an outstanding session. We sincerely 
hope that you will leave Detroit having learned a little more, having enjoyed our efforts 
to provide a little relaxation, and believing it has been our pleasure to serve you. 


Scott T. Holmes, Program Chairman 

Edward A. Cheney, Clinie Chairman 

George S. Harris, Banquet and Entertainment 
Robert Coleman, Local Arrangements Chairman 
Barnett Malbin, Exhibits Chairman. 


Research Committee 
American Association of Orthodontists 


The Research Committee has made a special effort to not only fulfill its usual assignments 
but also contribute to a fine program being worked out under the guidance of President 
Martinek. We hope that orthodontists associated with teaching institutions in particular, 
as well as members of the American Association of Orthodontists in general, will show 
their interest by attending the parts of the program in which your Research Committee is 
concerned. 

A fine group of essays were received in competition for the 1959 Milo Hellman Award 
and judged under the supervision of Dr. Faustin Weber. The papers selected for special 
recognition are of unusually good quality and deserve the special attention of all practicing 
orthodontists. 

Dr. Richard Riedel is in charge of the research abstracts this year and is very busy 
arranging them into a helpful and interesting part of the program. A lot of stimulating 
discussion by capable clinicians can be expected. 


J. William Adams, Chairman 
Research Committee. 


Progress of Keogh-Simpson Bill 


Many professional men have written to inquire about the current status of the Keogh- 
Simpson Bill. The Keogh-Simpson Bill allows self-employed persons to provide for their 
own retirement. 

The Keogh-Simpson Bill (H.R. 10 and 10) allows a self-employed person to deduct 
from gross income each year a limited amount of self-employment income contributed by 
him to a restricted retirement fund or paid in as premiums to purchase an insurance policy 
with retirement features. He can deduct each year up to $2,500.00 or 10 per cent of self- 
employment income, whichever is less, but not more than a total of $50,000.00 during his 
lifetime. 

A person who has reached the age of 50 before the effective date is allowed to deduct 
an additional amount to help him build up an adequate interest in the fund or obtain more 
than a token annuity. 

If your congressman is one of the sixteen sponsors of the Keogh-Simpson Bill, he 
would no doubt appreciate the views of professional men in letters or telegrams. If he is 
not a sponsor then he no doubt would appreciate hearing from his constituents as to 
how they feel about the bill. 
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Finance and Ways and Means Committee Assignments.—The two key committees with 
respect to the Keogh-Simpson Bill are the Senate Finance and the House Ways and Means 
Committees. Members of the respective committees, together with their party and home 
residence, are as follows: 


Finance 
Democrats Republicans 


Byrd (Merryville, Virginia), Chairman Williams (Dover, Delaware) 
Kerr (Oklahoma City, Oklahoma) Carlson (Concordia, Kansas) 
Frear (Dover, Delaware ) Bennett (Salt Lake City, Utah) 
Long (Baton Rouge, Louisiana) Butler (Baltimore, Maryland )* 
Smathers (Miami, Florida) Cotton (Lebanon, New Hampshire) 
Anderson (Albuquerque, New Mexico) Curtis (Minden, Nebraska) * 
Douglas (Chicago, Illinois) 

Gore (Carthage, Tennessee ) 

Talmadge (Lovejoy, Georgia) * 

McCarthy (St. Paul, Minnesota) * 

Hartke (Evansville, Indiana) * 


Ways and Means 
Democrats Republicans 


Mills (Kensett, Arkansas), Chairman Reed (Dunkirk, New York) 

Forand (Cumberland, Rhode Island) Simpson (Huntingdon, Pennsylvania) 
King (Inglewood, California) Mason (Oglesby, Ohio) 

O’Brien (Chieago, Illinois) Byrnes (Green Bay, Wisconsin) 
Boggs (New Orleans, Louisiana) Baker (Huntsville, Tennessee ) 
Keogh (Brooklyn, New York) Curtis (Boston, Massachusetts) 
Harrison (Winchester, Virginia) Utt (Santa Ana, California) * 
Karsten (St. Louis, Missouri) Knox (Sault Ste. Marie, Michigan) * 
Herlong (Leesburgh, Florida) Betts (Findlay, Ohio)* 

Ikard (Wichita Falls, Texas) Alger (Dallas, Texas) * 

Machrowiez (Hamtramck, Michigan) 

Fazier (Chattanooga, Tennessee ) * 

Green (Philadelphia, Pennsylvania ) * 

Watts (Nicholasville, Kentucky )* 

Metealf (Helena, Montana) 


Tax Report 
A Special Summary and Forecast of Federal and State 
Tax Developments} 


A bill to defer taxes on self-employed retirement plans is backed by House leaders. 

Chairman Mills of the Ways and Means Committee agrees to press for a quick vote 
on the measure that passed the House but not the Senate in the last session of Congress. 
The bill, authored by Rep. Keogh (D., N. Y.), would let doctors, lawyers, and other self- 
employed persons deduct up to $2,500.00 of income a year set aside in retirement plans, 
for a maximum of $50,000.00 over 20 years. Pension benefits would be taxable only when 
received, as is the case with employed persons covered by existing pension plans. 

Key House lawmakers are just about convinced that tax-deferred retirement plans for 
the self-employed will receive full Congressional approval sooner or later. So they decided 


*New committee member. 
+Extract from The Wall Street Journal, Wednesday, Jan. 28, 1959. 
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to get the measure quickly out of the way of this session. But House action would put 
the problem up to Senate Finance Committee Chairman Byrd, who is cool to the idea. 

The Treasury also is opposed to it; officials say the program would cost $365 million 
a year in now badly needed revenue. 


Fund for Dental Education 


The election of Robert Kerr, Jr., president of the Kerr Manufacturing Company 
of Detroit, Michigan, and Henry M. Thornton, president of the Dentists’ Supply Company 
of New York, of York, Pennsylvania, to the Board of Directors of the Fund for Dental 
Education has just been announced by the Fund’s president, Maynard K. Hine, D.D.S., of 
Indianapolis, Indiana. 

In making this announcement, Dr. Hine, who is also Dean of the Indiana University 
Dental School, pointed out that Mr. Kerr and Mr. Thornton have the honor of being the first 
laymen elected to the Board of this national fund-raising organization for dental education. 
Heretofore, the Board has been composed only of dental educators. 

The selection of Mr. Kerr and Mr. Thornton for this honor, Dr. Hine said, was made 
on the basis of their outstanding service to the dental profession and particularly because 
of their interest in dental education. 

The Fund for Dental Education was organized in 1956 to assist the forty-seven dental 
schools in this country and five dental schools in Canada in raising funds for dental 
education. Fund-raising efforts are concentrated largely among members of the dental 
profession, dental manufacturers, business, foundations, and persons concerned over the 
impending shortage of dentists in the United States and Canada. It is the only national 
fund-raising organization for dental education and has the endorsement of the American 
Dental Association, the American Dental Trade Association, and the American Association 
of Dental Schools. 

Money raised by the Fund is allocated to the dental schools to bolster faculty and help in 
expansion of the schools to ensure the training of more dentists to meet the needs of our 
expanding population, Dr. Hine said. The Fund also allocates a number of dental teaching 
fellowships, sponsors teaching seminars for dental educators, and provides grants for 
special programs undertaken by allied dental organizations. 

Mr. Kerr’s and Mr. Thornton’s first duties as directors will be performed when they 
attend the midwinter meeting of the Fund Board in Chicago on February 7. This meeting 
will be held in conjunction with the annual midwinter meeting of the Chicago Dental 
Society, which will be attended by more than 8,000 dentists from the United States and 
many foreign countries. 


Announcement of Regular Corps Examinations for Dental Officers, 
United States Public Health Service 


A competitive examination for appointment of dental officers to the Regular Corps of 
the United States Public Health Service will be held in various places throughout the 
country on April 21, 22, 23, and 24, 1959. 

Appointments provide opportunities for career service in clinical dental practice, 
dental public health, and dental research. They will be made in the ranks of assistant and 
senior assistant, equivalent to Navy ranks of lieutenant (j.g.) and lieutenant. 

Entrance pay for an assistant dental surgeon with dependents is $6,017.00 per year; 
for senior assistant dental surgeon with dependents it is $7,470.00. Provisions are made 
for promotions at regular intervals. 

Benefits other than promotion include periodic pay increases, 30 days’ annual leave, 
sick leave, medical care, disability retirement pay, retirement pay which is three-fourths of 
annual basic pay at time of retirement, and other privileges. 
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Active duty as a Public Health Service officer fulfills the obligation of Selective Service. 

Requirements for both ranks are United States citizenship, age of at least 21 years, and 
graduation from a recognized school of dentistry. For the rank of assistant dental surgeon, 
at least seven years of collegiate and professional training and appropriate experience are 
needed. For senior assistant dental surgeon, an additional three years, for a total of at 
least ten years of collegiate and professional training and appropriate experience, are 
required, 

Entrance examinations will include an oral interview, a physical examination, written 
objective examinations in the professional field, and a practical examination in the various 
phases of dentistry. 

Application forms may be obtained from the Surgeon General, Public Health Service 
(P), Washington 25, D. C. Completed application forms must be received by the Surgeon 
General no later than March 6, 1959. 


First Annual Margolis Honorary Lecture and Meeting 


The first annual Margolis Honorary Lecture and Meeting, sponsored by the alumni 
of Tufts University School of Dental Medicine, will be held June 12, 13, and 14, 1959, at the 
Hotel Statler-Hilton in Boston, Massachusetts. 

The subject of the meeting (‘‘Clinical Orthodontices’’) will have as its theme ‘‘ Current 
Concepts Based Upon Past Experience and a ‘Look’ Into the Future.’’ 

Participants will include Drs. Clifford Ballard, Allan G. Brodie, Carlos Coro, Herbert 
I. Margolis, Charles H. Tweed, Wendell L. Wylie, and other orthodontists. 

There will be a program planned for the entertainment of the ladies. 

Further details will be forthcoming in a later publication, and all pertinent informa- 
tion will be mailed to members of the American Association of Orthodontists. 


Correction 


In the list of Officers of Orthodontic Societies which appeared on page 79 of the 
January, 1959, issue of the JourNAL, Dr. William D. Lee of Inglewood, California, was 
incorrectly listed as vice-president of the Pacific Coast Society of Orthodontists. Dr. Robert 


A. Lee, Times Building, Long Beach, California, is vice-president of the Pacific Coast 
Society. 


Notes of Interest 


Michael B. Di Leo, D.D.S., announces that his practice is now limited to orthodontics, 
2 Country Club Dr., Flower Hill, Port Washington, New York. 

Attilio F. Jannace, D.D.S., wishes to announce that his practice is now limited to 
orthodontics, 75-86 182nd St., Flushing, New York. 

Robert J. Orr, D.D.S., M.S8.D., and Milo M. Stucky, D.D.S., M.S.D., announce a 
partnership for the practice of orthodontics at 2850 6th Ave. and 4747 Mission Blvd., San 
Diego, California. 

Dr. Russell 8. Seidner wishes to announce the removal of his office from 1700 Main St., 
Niagara Falls, New York, to 817 Main St., Niagara Falls, New York, practice limited 
to orthodonties. 


Dr. George T. Tunstall, Jr., announces the opening of his orthodontic practice at 
Presidential Gardens, Suite D-12, Tyler Bldg., Alexandria, Virginia. 

Dr. Herbert Weiss announces the opening of his office at 490 Hialeah Dr. (Telephone 
Bldg.), Hialeah, Florida, practice limited to orthodontics, 


& 


OFFICERS OF ORTHODONTIC SOCIETIES 


The AMERICAN JOURNAL OF ORTHODONTICS is the official publication of the 
American Association of Orthodontists and its component societies. The Editorial 
Board of the JOURNAL is composed of a representative of each of the component 
societies. 


American Association of Orthodontists 
(Next meeting May 4-7, 1959, Detroit) 


President, C. Edward Martinek - - - - - - - . Fisher Bldg., Detroit, Mich. 
President-Elect, George M. Anderson ~ -~ -~ -~ - ~- ~ 3700 N. Charles St., Baltimore, Md. 
Vice-President, Ernest N. Bach Bldg., Toledo, "Ohio 


Central Section of the American Association of Orthodontists 
(Next meeting Sept. 28 and 29, 1959, Chicago) 


President, John R. Thompson - - - 55 E. Washington St., Chicago, 

Secretary-Treasurer, William F. Ford - 575 Lincoln Ave., Winnetka, Ill. 

Director, Elmer F. "Bay - - - = = 216 Medical Arts Bidg., Omaha, Neb. 
Great Lakes Society of Orthodontists 

President, Edwin G. Flint ~ 8047 Jenkins Arcade, Pittsburgh, Pa. 

Treasurer, D. C. Miller ~ ~ ~ ~ ~ ~ ~ ~ ~ 40 South Third St., Columbus, Ohio 

Director, Robert E. Wade -~ ~ ~ ~ 327 E. State St., Columbus, Ohio 


Middle Atlantic Society of Orthodontists 
(Next meeting Oct. 4-6, 1959, Washington) 


President, Stephen C. Hopkins, Sr. 1746 K St., N. W., Washington, D. C. 
Secretary-Treasurer, Charles 8. Jonas Mayfair Apts., "Atlantic City, N. J. 
Director, B. Edwin Erikson _ ~ _ 3726 Connecticut Ave., N. W., Washington, D. C. 
Northeastern Society of Orthodontists 
(Next meeting March 9 and 10, 1959, New York) 
President, Walter R. Bedell - - ~ ~ ~ ~ ~ - 49 Market St., Poughkeepsie, N. Y. 
Secretary-Treasurer, David Mossberg 36 Central Park 8., New York, N. Y. 
Director, Norman L, Hillyer ~ -~ -~ -~ - - 230 Hilton Ave., Hempstead, L. 1., N. Y. 


Pacific Coast Society of Orthodontists 


President, Richard Railsback ~- 1833 Grand Ave., Piedmont, Calif. 
Secretary-Treasurer, Warren Kitchen -~ -~ -~ - - 2037 Irving St., San Francisco, Calif. 
Director, Richard Railsback ~ ~- 1333 Grand Ave., Piedmont, Calif. 


Rocky Mountain Society of Orthodontists 
(Next meeting Sept. 13-16, 1959, Aspen, Colo.) 


President, Howard L. Wilson ~ ~ — ~- - - 1107 Republic Bldg., Denver, Colo. 
Secretary-Treasurer, E. H. Mullinax -  - 209 Lakewood Medical Center, Lakewood, Colo. 
Director, Ernest T. Klein . 632 Republic Bldg., Denver, Colo. 


Southern Society of Orthodontists 
(Next meeting Oct. 11-14, 1959, Atlanta) 


President, H. Harvey Payne - - - - - - © Fifth St., N.E., Atlanta, Ga. 
Secretary-Treasurer, William H. Oliver _ - a Broadway, Nashville, Tenn. 
Director, Boyd W. Tarpley 9228: Fourteenth Ave., S., Birmingham, Ala. 


Southwestern Society of Orthodontists 
(Next meeting Oct. 4-7, 1959, Houston) 


President, Mareus Murphey .~ . . 2017 West Gray, Houston, Texas 
Secretary-Treasurer, Harold 8. Se ee Johnstone, Bartlesville, Okla. 


American Board of Orthodontics 
President, William R. Humphrey - - ~- - 1232 Republic Bldg., Denver, Colo. 
Vice-President, L. Bodine Higley -~ - ~- University of North Carolina, Chapel Hill, N. C. 
Secretary, Wendell L. Wylie ~ -~ -~ - ~- University of California School of Dentistry, 


The Medical Center, San Francisco, Calif. 
Treasurer, Jacob A. Salzmann 654 Madison Ave., New York, N. Y. 
Director, Paul V. Reid -~ -~ ~ -~ - - - 1501 Medical Arts Bldg., Philadelphia, Pa. 
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“Temperable” America’s out 
standing precious metal band 
material are yours to enjoy in 
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ing. Their high edge 
strength precludes 
stretching or buckling 
in service ¢ Aderer Tem- 
perable Loop Bands come 
in five convenient sizes as illustrated. 


TWO CONVENIENT 
ASSORTMENTS 


Packed in clear plastic 
partitioned box 


23 
Retail ‘ 82 88 


$100 Rate i 72 78 
Send for Illustrated Price List aso 3-59 
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ADERER 


for use with Johnson Loop Pliers 


Now... all the properties 
that have made Aderer 
“Temperable” America’s out 
standing precious metal band 
material are yours to enjoy in 
Aderer Temperable Loop Bands « 
These high fusing bands, .0065” x 
(.200”), are wide enough and 
have just the right contour for 
easy and anatomical conform- 


ity to the molar teeth with 
> — the least amount of plier- 
ing. Their high edge 


stretching or buckling 
in service ¢ Aderer Tem- 
perable Loop Bands come 
in five convenient sizes as illustrated. 


TWO CONVENIENT 
ASSORTMENTS 


Packed in clear plastic 
partitioned box 


#5 5 EACH OF 5SIZES $21 60 
TOTAL OF 25 BANDS * 
#26 26 EACH OF SSIZES $99.32 
TOTAL OF 130 BANDS 
Retail 88 


$100 Rate } 78 81 
Send for Illustrated Price List aso 3-59 
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LIKE EXTRA HANDS 


THE INSTRUMENT YOU NEED WHEN YOU NEED 
IT... WITHIN EASY REACH 


A NEAT AND SANITARY ORTHODONTICS 


INSTRUMENT & PLIER RACK 
All Highly Polished 16 Gauge 


STAINLESS STEEL 


Approximately 11 Inches Long, 5 Inches Wide, 
4% Inches High 


4 Stainless Steel Clamps With Each Unit Hold 
Disposable Towel for Sanitation 


Holds Up to 


40 PAIRS of PLIERS 
in Position 
EASY to FIND—EASY to GRASP 
END CUPS 


HAVE AMPLE CAPACITY FOR MIRRORS, COTTON 
PLIERS, SCALERS, PLUGGERS, ETC. 


Postpaid 227 90 


Complete Satisfaction Guaranteed or Your Money Refunded 


RICE-WAHLSTROM, Inc. 


333 S.W. FRONT ST., ASTORIA, OREGON 


Changing Your Address? 


WHEN YOU MOVE, PLEASE— 


(1) Notify us to change your address—allow us six weeks to make the change. 

(2) Mention the name of this Journal. (We publish twelve periodicals.) 

(3) Give us your old address. If possible, return the addressed portion of the envelope in 
which we sent your last copy. 

(4) Give us your new address—complete—including the Postal zone number. 

(5) Please print your name and address. 


Thank You! 


Circulation Department, The C. V. Mosby Company, Publishers, 3207 Washington Blvd., 
St. Lowis 3, Mo. 


E-Z UNIVERSAL SOLDER ‘ Prices 


(No Fluxing Necessary) 


Kara 
UNION BROACH CO., INC. 80-02 51st AVENUF, ELMHURST 73, N. Y. 6° lengths per tube..$2.25 
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“Ideal for Orthodontic Appliances | tengths-; 
@ + Contact points +» Adding Clasps, etc. Vay 4 Tubes per pkg. ...$2.50 


For and Force the 
proven, widely accepted 


Headgear 


1. Direction of force varied by simple ad- 
justments. 


2. Amount of force varied as desired by 
selection of standard types of ligatures. 


s . . 
3. Maximtm patient cooperation assured 
because of ease of application and use. 


4. Can be used repeatedly by sterilization 
of button mechanism, and replacement 
of ribbon assembly at a very nominal cost. 


5. Precision workmanship guaranteed. 


Brochure and price information on request 


SPECIALIZING IN RETAINING 
APPLIANCES AND MODELS 


OLYMPIC LABORATORIES 


Serving the Orthodontist exclusively for over 20 years 
995 SOUTH WESTERN AVE., LOS ANGELES 6, CALIFORNIA 
Phone: REpublic 3-1658 


For THE ORTHODONTIST AND THE 
GENERAL PRACTITIONER WHO CaREs. 
Stupy MopE.Ls oF PERFECTION 
ARTISTICALLY HAND SCULPTURED, 
HAND POLISHED AND PRINTED TO 


Your SPECIFICATIONS. 


Cottel Studios 


2067 BROADWAY 
NEW YORK 23, N. Y. 
TRAFALGAR 7-4925 


COAST-TO-COAST-SERVICE 


Information available upon request. 
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APPLIANCES 


FIXED REMOVABLE 
¢ TOOTH POSITIONERS 


Scientifically Made for the Utmost Movement and 
Comfort. Available in Black, White & Pink Rubber 


PRICE LIST ON REQUEST 


Worldwide Dependable Service 


Specialists Laboratory for 


2112 Broadway, New York 23, N. Y. 


TRafalgar 4-6800 


AT LAST! 


A lifetime of service ahead for you from this sturdy new all-metal steel ligature winder. 
Effortlessly, wind a ‘‘twist” in no time at all on the specially designed aluminum casting. One 
cut with a crown and collar shears across the slotted bobbin, and the ligatures are removed 
and ready for service. Designed by an orthodontist for orthodontists, and fabricated with the 
same care that has gone into medical and dental specialty items in our plant since 1913, this 
labor-saving device is strong, light and compact. Nothing can get out of order. 


Also available are 5-pound rolls of the finest, bright, dead soft, cold drawn, stainless 18-8 
ligature wire at the nominal price of $4.50 per pound, if the wire is purchased with the 
ligature winder. 


Ligature Winder $25.00 F.O.B. Chicago Wire 


F. W. STEINER & COMPANY, Makers of the FR-7 Cephalostat 
3015 Ravenswood Chicago 13, Illinois 
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@ The Margolis Cephalostat, 
the X-ray Fixator and the Cam- 
era Mount are now being con- 
structed and distributed by the 
College of Engineering in con- 
junction with the Cleft Palate 
Institute of the School of Dental 
Medicine of Tufts University. 


@ All Communications to be ad- 
dressed to: Mrs. Kathleen Barth, 
Executive Secretary, Tufts Uni- 
versity, School of Dental Medi- 
cine, Cleft Palate Institute, 37 
Bennet Street, Boston, Mass. 


@It should be emphasized that 
the construction and distribution 
of this equipment is strictly on a 
non-profit level on the part of 
Tufts University and those in- 
dividuals associated with the 
University. 


PARTNER WANTED—downstate IIlinois. This association, 
in an established office, offers immediately a liberal drawing 
account plus a generous partnership after 3 years, both 
summer and winter vacations. Offers also open to anyone 
not holding a IlIlinais license who would wish to obtain 
one. Graduate training essential. Reply to Box LB, 
American Journal of Orthodontics, 3207 Washington Blvd., 
St. Louis 3, Mo. 


ORTHODONTIST WANTED for Association 
with Kentucky orthodontic practice in a 
growing area. Please give details of train- 
ing, treatment methods followed, age, and 
type of association desired to Box UR, 
American Journal of Orthodontics, 3207 
Washington Bivd., St. Louis 3, Mo. 


ORTHODONTIST desires to purchase 
Edgewise Practice in Pennsylvania or 
New York State. Reply to Box SA, 
American Journal of Orthodontics, 3207 
Washington Blvd., St. Louis 3, Missouri. 


Pressure Problem 


Our hunter seems to be having a little trouble 
with high pressure. But, speaking of dental ap- 
pliances, pressure is no problem when you use 
S-C Cement. This high quality dental cement 
really stands up under the pressure and stress 
of chewing. Oral fluids won't wash it away. S-C 
Cement goes on smoothly, easily, and stays 
where you want it. You can count on the long- 
lasting holding power of S-C Cement to help 
increase efficiency in your appliance work. 

We don’t need high pressure to convince you 
of the superiority of S-C Cement. You'll dis- 
cover its advantages as soon as you use it. 
Why not try it now at our expense? For a free 
sample, just fill out and mail the coupon (in 
your professional envelope, please). 


$-C CEMENT 


Oj 
STRATFORD-COOKSON COMPANY 
261-63 South 3rd Street. Phila. 6, Pa. 
Please send me a sample of S-C Cement, with- 
out any charge or obligation. 


Dr 


Address. 
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National Society for Crippled Children and Adults 


2023 W. Ogden Ave., Chicago 12, III. 
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Sntroducing: A New Complete 60 Page CLINICAL MANUAL 


LINKED ARCH APPLIANCE 


by JosEPH D. Berke, D.D.S. 


Describes, pictures, and explains a truly significant 
advance toward more efficient orthodontic therapy 
and technique, utilizing greatly reduced pressures 
with uprighting action, controlled torque, and 
facility of appliance manipulation. 


This appliance provides more gentle corrective 
forces, and eliminates secondary torsions and 
slippage, thus enhancing more physiologic ortho- 
dontics with minimal active treatment. EASILY 
READ—EASILY UNDERSTOOD! A book for 


every practitioner. 


Shows 39 figures (illustrations and case histories). 
The progressive adjustments illustrated were de- 
Price Postpaid: $7.95 veloped during 15 years of clinical application. 


Send remittance to: 


LINKED ARCH PUBLISHERS Caja de Apartado 25354 Mexico x DF. 


PRACTICAL PROCEDURES WITH THE 
TWIN WIRE APPLIANCE 
DR. CLAIRE K. MADDEN 


This is the course that Dr. Madden gave at 
Columbia University and Utrecht, Holland 


$8.00 


Send order with remittance to: 


LEO L. BRUDER 
1 DeKalb Ave. Brooklyn 1, N. Y. 
Specializing in out of print Dentistry 
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won't discolor in the mouth! can be used repeatedly! 


Edgewise Brackets 


Anterior .050”’ wide M 452S Posterior .100’’ wide M 452AS 


Pre-soldered Metalba* Edgewise Brackets are strong; remain clean in the mouth; can be 
soldered to; can be used on precious metal or Stainless Steel bands; and, used over and 
over again. 


Anchor Tubes 


M 474 


10° 


Metalba* Anchor Tubes for use in con- 
nection with Torque Slot Edgewise 
Brackets. They are % inch long, rec- 
tangular tubes, with a bore of .022 x .028. 

A convenient bracket for rotations as The side of the tube which is to be 
it provides two anchor points for liga- soldered to the band has a 10 degree 
tures. Supplied without solder to permit angle to permit it to fit into the Torque 
slight bending if required. Slot Bracket assembly. 
*METALBA—platinum color, precious metal. 


Torque slot, Divided Triple-width Edgewise Brackets 


METALBA 


al 25° 45° 
THE S. S. WHITE DENTAL 


: MANUFACTURING CO. 
The angle of the wire slot in the Bracket gives direction to the 
Torque force of arch wire. PHILADELPHIA 5, PA. 


M 516 Torque 10° Width .140 inches 
M 517 Torque 10° Width .180 inches 
M 518 Torque 25° Width .180 inches 
M 519 Torque 45° Width .180 inches 
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